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CAPACITY:— 400 gallons per hour at 2500 rpm. 
HIGHER PRESSURE RANGE:—6 to 35 Ibs. per 
square inch. 
LOWER WEIGHT: — Complete pump weighs 
only 2% Ibs. 


VALVES:— Balanced type relief valve with shaft 


x seals that are dependable through extreme ranges 


of temperature. 
U, MODEL NO.:— RD 5200, type G-9. This is the ultimate 


Get development in its class and is now in production. 


ROMEC PUMP COMPANY 


ELYRIA, OHIO, U.S.A. 
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N May 1], 1943, an American 

Task Force landed on Attu in 
the Aleutians to drive out the in- 
vading Japs. Drive them out they did 
after prolonged and bitter action in 
which bullets and arctic weather 
took heavy toll. This epic action pro- 
vided one of the early instances of 
the effective support of ground troops 
by carrier-based Naval planes. 

The heroic men of Attu will not 
forget the curse of Aleutian climate. 
Bitter cold. Dense fog. Snow and 
rain 250 days in the year. A pilot 
may take off in perfect weather yet 
10 minutes later may be unable to 
land because fog has blanketed his 
carrier or his landing field. 


The Japs used this natural phe- 


nomenon to clever advantage. They 
placed their men and guns right on 
the fog line. Result—they could see 
the attackers but the attackers could 
not see them. And the wily Japs 
would shift up and down the moun- 
tainous coasts, always keeping under 
cover of the fog. It’s pretty hard to 
kill a foe you can’t even see. 


The Japs and the fogs weren’t the 
only foes around Attu. Sleet storms, 
sudden squalls, freezing clouds that 
load the wings of a bomber with a 
ton of ice in less than a minute. And 
the “‘williwaws” that can drop a 
plane 3000 feet in a few seconds. 


But the Japs had to be routed from 
U. S. soil in a hurry . . . dead or 
alive, preferably dead. That called 
for bombing in weather as treacher- 
ous as the foe. 


The Navy knew the Kingfisher was 
the bird to turn the trick . . . to spot 
targets and guide our bombing planes 
where they could drop their deadly 
eggs in the midst of the foe’s strong- 
holds. Because they are Edo Float- 
equipped, Kingfishers (OS2Us) are 
known as the planes with “‘sea-going 
legs” —because they are able to land 
on rough water and get off again. 


Up went the Kingfishers to serve 
as spotting planes for the carrier- 


launched planes assigned to carry 
out bombing missions. Targets desig- 
nated by ground units were reported 
to flights of OS2Us based in the area 
and relayed through them to the 
bombing planes. Revetted positions 
and fox-holes of the enemy came 
under deadly and accurate strafing 
and bombing attack. A goodly num- 
ber of confirmed hits were reported 
on the designated target areas as well 
as many “‘probables”’. 


There aren’t any Japs on Attu 
now. Edo-equipped Kingfishers could 
climb higher than the Rising Sun. 
And with the Kuriles only 650 miles 
away, the gallant crews of the scout 
planes with the “sea-going legs” can 
be counted upon to 
point the way direct 
to the heart of Japan. 


EDO FLOAT GEAR 
Serves the United Nations 
EDO AIRCRAFT CORPORATION 
413 SECOND STREET 
COLLEGE POINT, L.I., N.Y. 
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SHAKEPROOF 
Cowl Fasteners 


Out on the field of action where time is so precious, 
Shakeproof Cowl Fasteners help the ground crew do 
the job faster and more efficiently. Opening and clos- 
ing with about % turn, these fasteners speed the re- 
filling of fuel tanks, the reloading of machine guns, 
and a great many other important pre-combat opera- 
tions. In every case, they pass with flying colors all the 
tests for speed of operation, powerful locking and un- 
usual endurance. Easy to install or replace! 


Investigate the many advantages of Shakeproof Cowl 
Fasteners. Ask for Catalog AD2 giving complete de- 
tails and specifications. Write today! 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois + In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
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PIONEERING NEW METHODS 


HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 


AIRCRAFT INDUSTRY 


By constructing subas- 
semblies to manufactur- 
ers’ specifications. 


By designing parts for 
all types of airplanes. 


By re-engineering parts 
for quantity production. 


By building complete 


airplanes and airships. 


By extending the facil- 
ities of Goodyear Re- 
search to aid the solution 
of any design or engi- 
neering problem. 


SAVING HOURS IN METAL FORMING OPERATIONS — 
Another recent development speeding production at Goodyear 
Aircraft Corporation is a new universal chuck for gripping mate- 
rials in metal working equipment. Conventional chucks require 
two to three hours for dismounting and fitting with different, 
expensive machined jaws every time a different shaped part is to 
be inserted. The new Goodyear chuck requires only a few minutes 


for this change-over — and uses jaws cast from an inexpensive 


material. Thus the productive time of these important metal 
forming machines is increased by several hours a day, and time- 
consuming jaw machining operations are practically eliminated. 
This new, fast-action chuck is, therefore, an important contribu- 
tion to America’s aircraft program. It’s one more example of 
Goodyear pioneering and leadership. 
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BUILDING PROVEN AIRCRAFT 


1,000 CORSAIRS IN RECORD TIME — In little more than a 
year after completing its first Corsair, Goodyear Aircraft Corpora- 
tion had produced a full thousand of these crack fighters. This 
production of a new type of ship was achieved in a completely 
new plant, and the battle-front record of the Goodyear-built Cor- 
sairs used by the U. S. Marines shows how well the job was 
done. The ability to attain volume production so quickly and so 
competently stems from Goodyear’s thirty years’ experience in 
aeronautical engineering — a background starred with many 
notable developments in aircraft design and fabrication that make 
Goodyear one of America’s foremost names in aeronautics. 
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VICKERS 


AIRCRAFT ACCUMULATORS 


Save Wei 


VICKERS 10” ACCUMULATOR 


For 1500 psi Operating Pressure 


Total Volume ..... . 532.2 cu in. 


(WITH DIAPHRAGM INSTALLED) 


Weight, dry (comrurse) ... . 14.95 


Volume/Weight ratio 55,6 cu id ] 


They also provide 


MAXIMUM CAPACITY 


The weight saving in aircraft hydraulic systems result- 
ing from the use of Vickers Accumulators is evident from 
the weights and volumes given above. We believe Vickers 
Accumulators have the highest volume/weight ratios 
of any accumulators available today. Maximum capacity 
is another important feature of Vickers Accumulators: 
the volumes of both the 5” and 10” sizes approach the 
high limits of the AN Accumulator Specifications. 


The increasing importance of adequate evaluation of 


Engineers and Builders of Oil 


These accumulators comply with Winteriza- 
tion Specifications of the Army Air Forces 
for operation between —65°F and 160°F. 


VICKERS 5” ACCUMULATOR 


For 1500 psi Operating Pressure 


Total Volume ...... 68.8 cu in. 
(WITH BIAPHRAGM INSTALLED) 


Weight, dry (commune) . . . . 3.50 Ib 
Velume/Weight ratio 19.7 cu in./Ib 


a 


weight reduction in aircraft will make these facts about 
Vickers Accumulators of particular interest to design 
and weight analysis engineers. 


 VIECKERS 


Incorporated 


1414 OAKMAN BLVD. ¢ DETROIT 32, MICHIGAN 


Hydraulic Since 1921 
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The Government's Place in the Development 


INTRODUCTION 


RIVATE FLYING has’ been the 
pieced brother of the American 
aeronautical family. So far it has re- 
ceived only a small part of the engineer- 
ing attention and dollar investment that 
have been devoted to military and trans- 
port aviation. Partly for this reason 
and partly because of the technical and 
economic problems that remain to be 
overcome before the personal aircraft 
is a really useful vehicle for large num- 
bers of Americans, the degree to which 
private flying will expand in the years 
immediately after the war can be pre- 
dicted with less confidence than in the 
case of other forms of commercial avia- 
tion. However, there is no question 
that its potentialities are enormous. 


NATIONAL IMPORTANCE OF 
FLYING 


PRIVATE 


Purely from the standpoint of our 
national economy, the development of a 
large and healthy industry for the manu- 
facture of personal aircraft, with all the 
colluteral activities of airport operation, 
servicing, and training, is of great na- 
tional importance. But the growth of 
private flying is more than a purely com- 
mercial matter. It has important im- 
plications for national defense. The 
number of Americans who learn how to 
fly as a part of their ordinary civilian 
existence is an index of our national air 
strength. It also has a real bearing on 
the education of our people and their 
ability to comprehend and solve the 
problems of the air age. 

The importance of a rapid and healthy 
growth of private flying in this country 
can, therefore, hardly be overstressed. 
The industry and we in the Government 
concerned with private flying have a 
responsibility to ensure such a growth 

not for our own selfish interest but 
for the interest of the country. In the 
postwar period the United States is going 
to need more markets for capital and 
labor, and it is our responsibility to see 
that private flying provides as large a 
market as our combined efforts can 
create. Not only do we need this out- 
let for capital and labor, but it is es- 
sential to our future welfare that our 
people become as at home in the air as 
the people of any other country. 


Presented at the National Light Air- 
craft Meeting, I.A.S., Detroit, April 27-28, 
1944, 

* Assistant Secretary of Commerce. 


of Private Flying 


WILLIAM A. M, BURDEN* 


Department of Commerce 


Do not for a moment believe that 
they will become so solely by reasons of 
our past or present accomplishments. 
Any lead that we may now have in pri- 
vate flying can be quickly overtaken in 
other countries and might well be if we 
rest upon our oars. We should not over- 
look the fact that in many countries the 
private airplane will not have serious 
competition from highly efficient and 
well-organized rail and highway net- 
works, whereas in this country it must 
compete with a highly developed ground 
transportation system. Nor should we 
overlook the fact that even before the 
war private flying was subsidized in 
practically all the major countries ex- 
cept our own, and there is no reason to 
believe that other countries will not 
continue this practice in the postwar 
period. 

We are not a great nation solely by 
reason of our area, our population, or 
our natural resources. We are healthy 
by reason of the opportunities we have 
afforded our citizens for education and 
the development of their skills. Aerial 
education and aerial skills will be im- 
portant in the postwar period, and it is 
the responsibility of the Government 
to ensure our people the opportunity to 
acquire them. 


THE PERSONAL AIRPLANE 


The personal airplane is an essential 
piece of equipment for such education, 
and private flying is a school of ex- 
perience in which aerial skills can be per- 
fected. You who have been entrusted 


with the development of this equipment 
and this school of experience therefore 
share with us in Government the re- 
sponsibility to the country of ensuring 
that the equipment is as good and the 
school as large as we can make them. 

Since it is our joint responsibility, 
neither of us will have measured up to 
that responsibility if we have not given 
full cooperation to the other. We are 
partners in a great enterprise, and we 
can do the job better if we determine in 
advance in which fields industry and in 
which fields Government will be the 
senior partner. 

The problem of developing private 
flying is a many-sided one, but there is, 
or should be, no question of what comes 
first. The growth of the personal-air- 
craft industry depends primarily on how 
rapidly and to what extent the useful- 
ness of the personal airplane to the aver- 
age American can be improved. 

Increased utility depends above all 
on two things. (1) Improvement in 
aircraft and instrument design which 
will make the private aircraft easier, 
safer and more economical to fly, and 
more independent of weather. To 
quote a well-known designer, practically 
everything desirable in the private air- 
plane that does not come under the 
heading of safety comes under the 
heading of low cost. (2) The expansion 
of our airport system so that the private 
pilot can get where he wants to go. 


RESEARCH AND DESIGN 


In the field of research and design the 
relative responsibilities of the Govern- 
ment and industry are clear. The re- 
sponsibility for the development, con- 
struction, and sale of personal aircraft 
should be wholly in the hands of private 
industry. The airplane manufacturers 
believe that they have, or can secure, 
the necessary capital for such develop- 
ment. Given this one essential, the 
most rapid possible progress will be 
assured by individual initiative acting 
under the spur of competition. 

In the field of basic research, which 
provides the raw material for design, 
Government can, I believe, play a use- 
ful and important role. The wind tun- 
nels and research facilities of the Na- 
tional Advisory Committee for Aero- 
nautics, now entirely engaged in solving 
urgent problems of military aircraft 
design, have been greatly expanded as a 
result of the war, and with the coming 
of peace can be devoted more com- 
pletely to basic research that will be 
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What will this wartime development do for you? 


Alcoa special rolled shapes having cross 
sections as large as thirty square inches, and 
weighing 1,200 pounds per piece, have 
saved many a man-hour in the assembly of 
America’s bombing planes. Actual designs 
are a military secret, but they approximate 
what you see here. 

Rolled structural shapes have the distinct 
advantage of long lengths. This means that 
fewer joints are required, resulting in less 
dead weight and faster assembly. 

This development, coming out of the 
war, opens up entirely new realms of 


design. As in our airplanes, builders of 


railroad cars, buses, boats and construction 
equipment can employ such rolled shapes. 
Aluminum gives lightness, sturdiness, cor- 
rosion resistance and easy fabrication. 
Shapes are tailored to suit stresses and 
other requirements. 

Perhaps those wartime projects now on 
your drawing board can employ Alcoa 
Aluminum rolled structural shapes to save 
man power and materials. And how about 
your postwar designs? Alcoa engineers 
will gladly help you determine the facts. 
ALUMINUM CompPpaANy oF AMERICA, 2142 


Gulf Building, Pittsburgh 19, Pennsylvania. 


| ALCOAU ALUMINUM 
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DEVELOPMENT 


important to all branches of aviation. 
They should and will be made available 
on an increasing scale for research on 
basic problems that are of special and 
peculiar importance to the design of 
private aircraft—TI refer to such matters 
as nonspinning characteristics, noise re- 
duction, and propeller design. The gap 
between military and transport flying 
and private flying has widened. I con- 
sider it definitely in the interest of the 
country that research projects that have 
major significance primarily for private 
flying be vigorously prosecuted. 


LANDING FAcILITIES 


The construction of a comprehensive 
and intelligently planned system of 
landing facilities is as essential to the 
growth of private flying as the develop- 
ment of our system of roads was to the 
expansion of the passenger automobile 
industry. In a survey conducted by 
the C.A.A. among individuals who had 
given up flying, inaccessibility of air- 
ports ranked second only to items of cost 
among the reasons advanced for their 
abandoning their airplanes. Many com- 
munities have no landing field of any 
description, and in many of the larger 
towns private and transport flying are 
jumbled together on a single field which, 
however well located from the transport 
point of view, is often inaccessible to the 
residential districts. 

The landing area requirements of the 
private flier are far simpler than those 
of the scheduled air line. Small L- or 
T-shaped fields with 1,800- to 2,500-ft. 
runways will suffice, but it is essential 
that they be located close to the resi- 
dentialand business districts of the town. 
Because of their small size they can be. 


Financial Assistance 


In the matter of financing these land- 
ing areas, government support—Fed- 
eral, State, and local—will probably 
carry an important part of the load, 
but individual initiative is also ex- 
tremely necessary. 

Federal assistance for the construc- 
tion of airfields for the private flier is, 
in my opinion, advisable and justifiable, 
and I hope that Congress will take the 
same view when it considers the matter 
of legislation for a long-term program 
of civil airport construction. 

The C.A.A. national plan, which will 
probably be completed in the next 2 
months, calls for the construction of 
nearly 3,000 new airports, of which little 
more than 100 will be larger than Class 
II, and the enlargement of approxi- 
mately 600. This is exclusive of some 
of the metropolitan areas, plans for 
which are not complete but will be 
brought into subsequent revisions. The 
plan, when completed, will call for in- 
creasing the number of Class I and II 
airports from roughly 2,000 to 4,600; 
Class III airports, from 430 to 600; 
and Class IV airports and larger, from 
about 600 to just over 700 a total 
of practically 6,000 airports or twice 
the number we now have. 

If the country is to have a network of 
landing fields sufficiently extensive and 


OF PRIVATE 


convenient to permit the kind of ex- 
pansion in private flying we are all look- 
ing for, private initiative will have to 
play an important role. Municipalities 
must recognize that local airports for the 
aircraft owned by their citizens are as 
much a municipal responsibility as the 
construction of city streets. Groups of 
interested private citizens must ad- 
vocate and promote the construction of 
local airports much as the various good 
roads associations pushed for the con- 
struction of better highways in the early 
days of the automobile. However, 
these campaigns must be conducted 
with judgment, as well as with enthusi- 
asm, for, if unwarranted rosy prophe- 
cies are made as to the future of private 
flying, the cause will suffer from the in- 
evitable disillusionment and reaction as 
it did after the 1929 bubble. 

At this point I should like to say that 
in many respects the State of Michigan 
has set the pace with its progressive 
and intelligent airport. planning and 
construction. TheState Board of Aero- 
nautics has recently completed a 
pamphlet report on Michigan’s existing 
and proposed airports which, in its 
comprehensiveness and content, is al- 
together exemplary. Inasmuch as they 
cooperated so closely with the district 
and regional personnel of C.A.A. that 
practically all of the report’s recom- 
mendations have been incorporated in 
our National Plan, I may be prejudiced 
in praising it so highly. Seriously, 
however, the field facilities and person- 
nel of C.A.A. are there to be used and 
the more they are made use of the better 
for all concerned with aviation. 


National Parks 


The Federal Government should, I 
believe, provide landing facilitie= at its 
national parks and forests, and we have 
recently arranged with the Parks and 
the Forest Services to cooperate in the 
surveying of sites and drawing up of 
plans for the development of airports 
adjacent to the entrances of the areas 
controlled by these two services. 


AERIAL MARKING 


Aerial marking for the private pilot 
is just as much a Government function 
as is the establishment of airways. 
Considerable progress had been made in 
such marking prior to the war. My 
personal belief is that the country should 
be sufficiently well marked so that a 
private pilot can depend wholly upon 
the markers for his navigation under 
contact conditions. For this I favor 
marking in terms of latitude and lon- 
gitude. With such a system the mark- 
ings themselves would immediately 
locate the pilot in distance and direction 
from any points whose latitude and 
longitude he knew without reference to 
maps. 


REGULATION OF PRIVATE FLYING 


I have left discussion of regulation of 
private flying to third place, although I 
know it is probably uppermost in your 
minds when considering the Govern- 
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ment’s place in the development of 
private flying. I am wholly in agree- 
ment with the statement of the Safety 
Bureau of the Civil Aeronautics Board 
accompanying the proposed changes in 


‘ air traffic regulations: ‘“The purpose of 


the regulations should be to protect the 
lives and property of the public from 
careless flying rather than to protect 
the pilot from his own carelessness.” 

In a survey to which I have previously 
referred, many interested in the private 
airplane field expressed the belief that 
continuation of a strict regulatory 
policy with respect to private flying 
would seriously interfere with the ex- 
pansion of private flying. A survey of 
past private owners supported this con- 
tention. In this survey excessive regu- 
lation appeared as a significant item 
in the reasons given for discontinu- 
ance of ownership. 

As you undoubtedly know, the Civil 
Aeronautics Board, which writes the reg- 
ulations, has already taken preliminary 
steps looking toward material reduction 
in the regulation of the private pilot. 
In considering these proposed changes 
in regulations I would suggest that you 
keep in mind that the body of regulation 
cannot be reduced while the individual 
regulations that make up that body are 
retained. All too frequently individuals 
have insisted that the regulations should 
be reduced but at the same time have 
opposed the elimination of individual 
regulations that would be required to 
accomplish any such reduction. 


EDUCATION 


Education has long been a function 
of Government in this country and 
educational opportunities have thereby 
been made available to the many in- 
stead of the few. I believe it is our re- 
sponsibility in Government to insure 
that education in aviation is also made 
available to all who seek it and not 
limited to the few who can afford to go 
to special schools to acquire it. This 
education should extend all the way 
from the grade schools to the univer- 
sities. This is in itself no small task and 
of no small importance to the growth of 
private flying. It involves modernizing 
the texts of many subjects to include 
therein the impact of aviation on these 
subjects. Geography might be cited 
as the outstanding example of a subject 
that must be completely reviewed in 
the light of aerial transportation. It 
involves making elementary ground- 
school and flight instruction available 
in our schools. Ground instruction is 
already well on its way to becoming a 
part of our school curriculum through 
the C.A.A. Preflight Aeronautical Pro- 
gram, which is already established in 
14,000 high schools. This program 
should be intensified and expanded. 


Flight Instruction 


The provision of flight instruction in 
our schools and colleges is, I believe, a 
most powerful tool for ensuring Ameri- 
can supremacy in aviation. It is es- 
sential, both for our national security 
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STRIKING POWER 


More than 50,00 Allison engines have been built for the 


of Allied fighting pilots around the globe. * These skilled 


pilots using fighting planes powered by these engines have 


established a lopsided “box score” in our favor. 


* That is testimony to the striking power of 
good men armed with good American 
fighting equipment. * It is also 

an indication of aircraft 

engine performance you will 

be glad to have in the 

planes you use after 


final victory. 
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Traffic Control Problems for Future Airports 


INTRODUCTION 


IR-LINE TRAFFIC, prior to Pearl 

Harbor, was fast reaching the 
saturation point at LaGuardia Field. 
On December 1, 1941, there were 248 
scheduled departures and arrivals at 
LaGuardia, not including extra sec- 
tions. The peak period of the day was 
from 5:30 to 6:30: p.m. with 40 plane 
movements during the hour. Shortly 
after 5:00 p.m., it was not unusual to 
see from twelve to 15 planes waiting in 
line for their respective turns to take off, 
nor was it unusual for an airplane ap- 
proaching the LaGuardia range con- 
trol to be assigned No. 14 in position for 
landing. Whenever ceilings went below 
1,000 ft. with visibility below 3 miles 
and it became necessary to institute 
low approach procedures, traffic delay 
and tie-up would frequently detain 
arrivals during this hour from 3 to 4 
hours. Under these conditions it was 
necessary to hold airplanes on the 
ground at the last airport of departure 
to prevent undue congestion in stacking 
of airplanes over the holding points on 
traffic lanes feeding into the LaGuardia 
range control. 

Through the cooperative efforts of 
the air lines operating out of LaGuardia, 
the Civil Aeronautics Administration 
Air Traffic Control, and the LaGuardia 
tower operators, a system was worked 
out whereby it was hoped that planes 
could be landed at approximately 
4-min. intervals whenever low  ap- 
proach procedures were necessary. This 
process was tried out under fair weather 
conditions and worked quite well as 
long as the landing direction was 
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straight in from the range station. The 
trials also indicated that all pilots 
flying into the area would necessarily 
have to be well-trained in the opera- 
tions of the procedure before it could 
be used under actual instrument ap- 
proach conditions when ceilings and 
visibilities were at a minimum. 

The sudden reduction in scheduled 
operating airplanes shortly after Pearl 
Harbor relieved the congestion con- 
siderably. The traffic problem will 
be increasingly acute again when the 
air lines are allowed to procure addi- 
tional transport planes for schedule 
operation. 


THE PARALLEL RUNWAY SYSTEM 


Many of the large cities throughout 
the country are planning airports, to be 
constructed immediately or in the near 
future, which will be capable of handling 
volumes of traffic several times greater 
than existed before the war. The first 
and most obvious method of increas- 
ing runway facilities to handle the 
augmented volume is the parallel run- 
way system whereby airplanes can be 
landed and taken off simultaneously 
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on the same airport. Fig. 1 shows the 
layout of a typical parallel runway 
system. Under fair weather condi- 
tions, the parallel runway system ef- 
fectively doubles the capacity of any 
airport. However, when weather condi- 
tions approach the minimum (naviga- 
tional aids not yet having progressed 
to the extent where traffic lanes in the 
close proximity of the airport are clearly 
defined), it becomes necessary, even 
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HYDRAULIC 
ENGINEERING 


ik today’s war picture this lightweight 
aircraft fuel pump—an Eaton Rotor Pump—has proven itself. A feature 
of the pump is the accurate, low rate, pressure control relief valve, 
which holds pressure to extremely close limits throughout a wide speed 


range and provides zero end clearance for priming and vapor handling. 


The adaptability of the Eaton Rotor Pump to war and post-war vehicle 
requirements, its remarkable efficiency and versatility—these together 
with Eaton hydraulic engineering have enlarged the scope of hydraulic 
applications to a considerable extent. Eaton facilities are at your dis- 


posal. Consultation naturally involves no obligation. 


EATON ROTOR PUMP 


ENGINEERED AND MANUFACTURED BY THE WILCOX-RICH DIVISION 
OF EATON MANUFACTURING CO., 9771 FRENCH ROAD, DETROIT 


on the | 
departir 
the exa 
the ran 
definite] 
approac 
of this | 
of the si 

At be 
can no 
of an ¢ 
runway 
tional 
increase 
the airy 
tions, si 
ing anc 
ways | 
traffic | 


| 
| 
é 
j 
Se 
> | 
| = | 
| | 2 
7 
| TODAY d w | 
| ...and tomorrow “an 
| 
ow 
20% 
| 019 cg prs | 
| 
| 
Sa | Fic. 3. 
| 


‘ight 
ture 
alve, 
peed 
ling. 
hicle 
‘ther 


aulic 


 dis- 


SION 
ROIT 


TRAE EPEC, C 


ONTROL 


3. 


for 


on the parallel runway airport, to hold 
departing planes on the ground until 
the exact locations of planes between 
the range station and the airport are 
definitely known. Thus, in instrument 
approach weather, the traffic capacity 
of this layout is reduced almost to that 
of the single runway airport. 

At best, the parallel runway system 
can no more than double the capacity 
of an airport equipped with a single 
runway in each direction. Adding addi- 
tional parallel runways makes for little 
increase in the actual traffic capacity of 
the airport under clear weather condi- 
tions, since problems of additional taxi- 
ing and taxiing across operating run- 
ways rapidly encounter diminishing 
traffic returns for the added runways. 


Three-dimensional study of circular traffic pattern about tangential plan airport 
Idlewild. 


The close proximities of planes ap- 
proaching and taking off on instruments 
make the use of more than one runway 
for each operation unfeasible on a 
multiple parallel airport layout. 


THE TANGENTIAL RuNWAY SYSTEM 


The tangential runway system (Fig. 
2) offers the most logical solution yet 
devised for the safe lateral separation of 
multiple runway approach and take-off 
lanes about a large central airport. 
It provides minimum taxiing distances 
between the terminal and landing and 
take-off runways. The diverging run- 
ways make it possible to gain any de- 
sired horizontal separation between 
adjacent glide paths, allowing safe 
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clearance between planes simultaneously 
turning into approach glide paths, and 
affording pilots time to bracket the 
approach beam and establish their 
course before the converging glide 
paths are reduced in separation below 
safety allowances. The suggested plan 
for a tangential runway airport having 
twelve 6,000-ft. runways allows a 
3,440-ft. separation at the landing end 
of the runways to provide adequate 
protection for emergencies, such as 
off-course misses of the runway and 
consequent proceeding around for a 
second trial. 


The tangential runway system for an 
airport layout will provide ground 
facilities for great increases of traffic 
in and out of central airports whenever 
the science of air traffic control and 
direction has been adequately de- 
veloped. Fig. 2 shows a twelve-runway 
tangential layout, using three runways 
for landing and three for take-off, which 
will be capable of handling a theoretical 
total of 360 operations an hour, with air- 
planes spaced at 1-min. intervals for 
each runway and traffic lane, provided 
the details of the traffic control and de- 
velopments in radar and other radio aids 
have advanced sufficiently to handle 
such concentrations of traffic safely. 
Experience indicates that emergencies 
and time tolerances for weather and 
piloting factors, under instrument con- 
ditions, may reduce the theoretical 
‘apacity by 20 to 25 per cent. There- 
fore, in order to obtain an airport for 
the future capable of handling 250 
operations an hour under all weather 
conditions, the layout must provide a 
theoretical capacity of 360 operations 
an hour. 


INSTRUMENT LANDINGS 


Jimmy Doolittle made his first in- 
strument landing at Mitchel Field on 
September 24, 1929. Since that date 
slow progress has been made in develop- 
ing suitable and reliable instrument 
landing devices, although several satis- 
factory systems have been developed 
in recent years for safely landing an 
airplane flying on instruments under 
conditions of low visibility and ceiling. 
The first use the air lines will make of 
these systems for instrument landings 
will be to lower the minimums of visi- 
bility and ceiling in stages as the ability 
of all pilots in using the systems ap- 
proaches perfection. 


Directly following the end of the war, 
the air lines will have available a well- 
established network of radio ranges for 
en route radio navigation. There will 
also be available a suitable system for 
runway approaches under low’ ceiling 
and visibility that can be rapidly in- 
stalled on each runway of all central air- 
ports serving the air lines. The radio- 
range system now in existence is ade- 
quate, with few modifications, for 
directional control of air traffic. How- 
ever, the existing method of space con- 
trol must be improved and drastically 
modified to handle adequately the an- 
ticipated increase in traffic volume. 
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ALL ABOUT 


Cherry visual aids, manuals and handbooks 
tell nearly everything there is to know about 
these remarkable blind rivets. 

For faster, better blind riveting refer to the 
Cherry Rivet Chart. It should have a promi- 
nent place on the wall of every aircraft 
manufacturing plant and service department. 
To learn the what, how, which and why of 


give this “Pointer” Talk in your plant 


Actual size pictures for quick 
comparison and identification 


CHERRY RIVETS 


blind riveting listen to a Cherry Rivet “Pointer” 
Talk—mighty instructive to beginners and 
old timers alike. 

And remember Cherry Rivets are true blind 
rivets—work from one side of the job only. 
They are headed up with a pull instead of a 
pound and so they are efficient fasteners for 
plastics and soft, pliable or brittle materials 


of all sorts, also for all blind riveting in metal. 


Get this manual into the hands of every riv- 
eter in your shop. It is distributed to every 
Cherry Rivet “Pointer® Talk audience and 
may be had by others on request. Address 
Department A-105, Cherry Rivet Company, 
231 Winston St., Los Angeles 13, California. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U.S. PATENTS ISSUED AND PENDING 


As part of your training program have 
a Cherry Rivet Field Service Engineer 
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There is also a “missing link” that 
must be supplied between the radio- 
range station and the approach landing 
beam to provide smooth traffic flow. 
Because of this gap there has been no 
well-devised system for traffic direc- 
tion. The entire plan of handling in- 
creased traffic volume for any airport, 
therefore, collapses as soon as ceilings 
and visibilities become critical. Until 
adequate means have been developed 
for localizing and controlling traffic 
between the range station and the ap- 
proach beam so that the airplane’s 
path can be accurately prescribed and 
maintained throughout this area, traffic 
congestion and tie-up will be as bad as 
that existing before the war whenever 
instrument approach conditions pre- 
vail. The solution to this problem will 
undoubtedly be delayed until certain 
developments, which are still military 
secrets, can be divulged and applied to 
working out the various details. This 
“missing link” in the system of con- 
trolling traffic between radio range and 
the runway glide path has been well 
recognized by the air lines, and various 
agencies are now working toward the 
solution of this problem. 


Arr TRAFFIC CONTROL 


The use of multiple runways, so that 
simultaneous landings and _take-offs 
can be made on more than one runway 
at closely spaced intervals of time, 
creates a vastly greater problem in air 
traffic control than has _ heretofore 
existed. The system must work with 
continuous traffic flow under all weather 
conditions possible of negotiation with 
the present art of flying. The system 
must allow sufficient slack, in the form 
of circling areas, in order to maintain 
a smoothly flowing traffic pattern when- 
ever delays occur ahead at any point 
along the route. It is obviously im- 
possible to halt traffic in the air as is 
done on all other forms of ground and 
water transportation. 

In studying the traffic control problem 
for the tangential system of runways, 
a three-dimensional model of the air- 
port was devised, with various colored 
threads suspended from pegs in the 
board to denote elevations and flight 
paths for the various runways of land- 
ing and taking off. Such a model is 


shown in Fig. 3. This particular layout 
brings traffic in from the control points, 
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Three-dimensional study of.emergency procedures on tangential plan airport. 


which are the radio-range stations on 
main arteries feeding into the airport 
control area. From each range station, 
traffic moves into a designated circling 
path at a prescribed altitude. The 
innermost traffic circle of this model is 
at 5.8 miles radius from the center of 
the airport. Lateral separation be- 
tween the concentric flight paths is 2 
miles. Each traffic artery feeding into 
the control area is assigned a landing 
runway, depending upon the existing 
wind direction. Assignment of landing 
runways must be made by automatic 
signal devices before the airplane crosses 
the terminal range station and enters 
the airport control area. Each runway 
must have its assigned frequency for 
glide path localizer transmitter. Each 
airplane permitted to enter this area 
must be equipped with radio having all 
of the runway frequencies. 


Lateral and Vertical Separation 


Both lateral and vertical separation 
may be used in such a system, although 
vertical separation is restricted because 
of the limitations of the climbing out 
paths of the airplanes taking off from 
the central airport. In the system 
shown in Fig. 3, the innermost circle is 
assigned 750 ft. altitude and each ad- 
jacent circle is 250 ft. higher, so that 
departing airplanes can climb above the 
circling approach paths without inter- 
ference with traffic on these approach 
paths. The radius of the innermost 
approach circle is determined by the 
safety spread considered necessary be- 
tween landing glide paths at the point 
of turn in from the approach circle to 
allow for lateral deviation from the 
approach beam during the _ initial 
bracketing oscillations made by the 
plane and also by the allowable angle 
of the glide path. The minimum cir- 
cling radius of 5.8 miles gives a 3-mile 
separation between the centers of the 
glide paths as illustrated in Fig. 5. 
With perfection in using the landing 
systems, it is anticipated that it will be 
possible to reduce the radius of circling 
considerably, thereby reducing the fly- 
ing time between the terminal range 
station and the landing. The reduction 
of the circling radius will be based on 
the experience factor denoting the 
ability of the average pilot to handle 
this or any other improved system of 
instrument landing. 


Minimum Circling Radii 


Minimum circling radii must also be 
governed by required altitudes for 
circling which are dependent upon 
terrain and obstructions in the control 
area. This, in conjunction with maxi- 
mum landing glide path angles, will 
form the minimum circling radius limit 
possible for any given airport. The 
required circling altitude must then be 
compared with the climbing perform- 
ance of all airplanes using this airport 
so that these airplanes will be able to 
clear all circling approach paths by an 
adequately safe margin, due considera- 
tion being given to emergencies of 
engine failure directly after take-off 
or during any part of the initial climb 
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Federal has had long experience in making aerial navigation The ait 
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prior to attaining the altitude for ap- 
proach circling. The plan, as devised 
for the pattern shown in Fig. 3, gives a 
500-ft. separation between the climbing 
path and the closest circling path for 
approaching airplanes. The climbing 
path begins after a 2,000-ft. take-off 
run. From point of take-off to 1 mile 
from the end of the runway, a rate of 
climb of 310 ft. per min. at 120 m.p.h. 
is assumed. Between 1- to 6-mile 
circles, a rate of climb of 580 ft. per 
min. at 140 m.p.h. is assumed. The 
glide-path angle should be standard- 
ized to a constant value for all airports 
so that approach speeds, powers, and 
technique on instrument approaches 
will be the same throughout the con- 
tinent, thereby obtaining a standard 
procedure to be followed at all times 
by all pilots in fair or foul weather. 
Present approach glide-path angles are 
between 2° and 3°. Development of 
more efficient wing flaps may permit 
steeper angles in the future. 


AUTOMATIC SySTEM OF TRAFFIC CoN- 
TROL 


The airport control area for a twelve- 
runway airport, using three runways for 
landing and three for take-off and with 
traffic spaced at 1-min. intervals, may 
have as many as 70 planes to handle at 
one time within the area of a 10-mile 
HY radius. Two-way voice communica- 
tion would be hopelessly congested with 
ORE the available frequencies. An automa- 

tic system of traffic control having the 
ONDS following basic features is a possibl 
Ss S possible 

solution: 

(1) A central traffic control system 
having automatic indication of the 
position of each plane in the control 
area as well as individual plane identi- 
fication. 
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Layout showing approach procedures and separations from circular traffic 
pattern about tangential airport. 


(2) The central control to have all 
* transmitting facilities necessary to set 
up air tracks for all planes leaving and 
entering the area and to transmit take- 
off and landing runway assignments and 
frequencies to all planes in the control 
area. This traffic information to be 
automatically received and indicated 
in the plane. 

(3) All planes allowed into the con- 
trol area to have automatic receiving 
and indicating equipment and panels 
to show all necessary data, such as 
traffic lane frequency, landing and take- 
off runway, and prescribed altitude; 
also visual indication of traffic lane to be 
followed and visual portrayal of landing 
runway outline. Assignments to be 
made and received by plane before 
entering the control area. 


(4) All planes to be equipped with 
obstruction indication devices scanning 
180° ahead and giving continuous in- 
dication of this area. Scanning of the 
180° to the rear may be done inter- 
mittently if weight-saving and simpli- 
fication of apparatus are gained by this 
reduction. 


(5) All planes to have necessary radio 
for the instrument landing system used 
at the airport, in addition to the panel 
indication of item (3). 


(6) Absolute altimeter and automatic 
direction finder should function in con- 
junction with other radio to provide 
distance indication and direction from 
the centrally located traffic control 
transmitter antenna, thus providing a 
double check on circling path and land- 
ing glide path indicators. 


(7) Two-way radio communication to 
be used in emergencies only when a 
plane loses signal, gets out of line, or is 
having difficulty. 


PROBLEMS 17 


EMERGENCY PROCEDURES 


The establishment of consistent traf- 
fic procedures with central control 
within the traffic area would eliminate 
many of the minor difficulties repeatedly 
experienced under present low ap- 
proach methods. Nevertheless, analysis 
of any contemplated traffic system must 
take into consideration all the stoppages 
and difficulties so far experienced and 
must include procedures for adequately 
handling them. The most frequently 
occurring emergency landing is that of 
overshooting the runway from _ too 
high or too fast an approach. The 
(curving) thread in the model, Fig. 4, 
indicates a possible procedure in case of 
overshooting the runway by a plane 
landing on the right-hand runway of the 
three prescribed for landings. A plane 
overshooting this runway could proceed 
directly ahead in a rated power climb 
and clear the flight paths of all planes 
taking off. Greater clearance could be 
obtained, however, by having this 
plane circle to the left and cross over 
the take-off runways rather than pro- 
ceed straight ahead over the climbing 
paths of airplanes taking off. The 
emergency path shown is laid out for 
the rated power climb of a DC-4 at 
full gross weight. It is assumed that 
the pilot is aware that he must proceed 
around when half-way down the 6,000- 
ft. runway and that the plane has a 
speed of 90 m.p.h. The radius of turn 
is 1 mile with an 11° bank at 140 m.p.h. 
indicated air speed. The plane will 
clear the first take-off runway by 550 ft. 

The other two runways are not 
critical since the plane will have 
climbed to a higher altitude as each run- 
way is crossed. Since the circling pat- 
tern is at an adequate distance from the 
center of the field, it will be possible to 
bring this plane around within the 
general landing circling pattern and, if 
necessary, keep this plane circling on a 
2-mile radius around the airport until 
such time as an opening in the landing 
pattern can be created to bring the 
plane in on one of the three available 
landing runways or onto the runway 
assigned for emergency landings. The 
middle and left-hand landing runways 
do not create a serious problem for the 
overshooting emergency, as the planes 
taking off and proceeding on around 
from these two runways can progress 
nearly straight ahead in a climb until 
such time as they have attained a suit- 
able altitude and can be directed into 
the general landing circling pattern or 
until they can be worked around on an 
inner circling path and landed on the 
emergency landing runway. 


Blocked Runway 


The emergency of a blocked runway 
from a landing accident is always pres- 
ent. If traffic is proceeding at maxi- 
mum density of 1-min. spacing for all 
three landing runways, the planes 
already on the approach glide path 
must proceed ahead onto the central 
emergency circling path to be directed 
into the landing traffic later, or they 


(Continued on page 25) 
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Top performance and dependabil- 
ity are absolute essentials in actua-. 


tors on our new fighting planes. lig _ 


a plane is going to pull out of@ 
7G dive or turn quickly an i 
surely ... these qualities must be 
built-in, tested and proved before the 
plane leaves the ground. 
Pacific-Western ground-proved, me- 
chanical muscles guarantee power to 
pull out at finger tip control. Aircraft 
engineering knowledge, high preci- 


sion and manufacturing skill 


alone is not enough for us. 
Rigid torque inspections 
and individual tests far be- 
yond their rated capacity must 

be endured by all Pacific Aircratt 
Actuators before we mark them “OK 
to ship.” 

Pacific-Western builds actuators 
for nearly every type of war plane. 
Right now we're producing actuators 
for some of the larger planes to come. 
And we are also giving thought to 
YOUR post-war plane. 

Whether your problem is one of 
development, design, or volume pro- 
duction, Pacific-Western gear special- 
ists are ready to help you. 
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High-Alltitude Testing Chamber 


FRED A. HEDDLESON* 


Westinghouse Electric & Manufacturing Company 


URING THE PAST FEW YEARS, the 
D operation of aircraft at increas- 
ingly higher altitudes has brought with 
it a multitude of problems, one of which 
is the efficient operation of the aircraft 
electrical system. 

Investigation of the satisfactory rup- 
turing of arcs, circuit-breaking, brush 
wear, insulation, and maximum ratings 
of equipment under altitude conditions 
has prompted the installation of labora- 
tory equipment in which the operation 
of electrical equipment could be exam- 
ined under the severe conditions found 
in the stratosphere. A schematic lay- 
out of the laboratory is shown in Fig. 1 
and an installation view in Fig. 2. 

The high-altitude testing apparatus 
simulates conditions under which elec- 
trical equipment would be expected to 
operate in aircraft. Some equipment 
isolated from all local sources of heat 
must operate in ambients of —55°C., 
while some other equipment operates in 
much higher ambients (close to the air- 
craft engine), possibly being blast-cooled 
with air at —55°C. taken in through an 
air scoop. 

To simulate either of the conditions, 
the high-altitude chamber has been 
equipped with two cooling systems. 
One set of cooling coils maintains the 
desired temperature inside the chamber; 
the other set of coils reduces the tem- 
perature of the air used for blast cooling. 
All air used for this purpose is exhausted 
into the atmosphere from the vacuum 
pump. No air is recirculated, thus 
guarding against contaminated air. 


* Special Development Engineer. 


ALTITUDE EQuipM ENT 


The testing chamber is constructed 
of a welded steel shell properly braced 
with rolled structural members to pre- 
vent distortion when subjected to at- 
mospheric pressure. The inside work- 
ing space of the chamber is 30 in. wide, 
30 in. high, and 36 in. deep. Fiber- 
board insulation 6 in. thick, water- 
proofed by a coating of special cement, 
surrounds the steel sheil. The outside 
of the chamber is covered with pressed 
fiberboard. 

The open end of the chamber is fitted 
with a full-sized door. Mounted in 
the door is an 18- by 20-in. four- 
panel glass window through which con- 
tinuous inspection can be made. 
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Fig. 1. 


Diagram of a system layout. 
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The cooling coils for control of cham- 
ber temperatures are mounted in the 
rear of the chamber, together with a fan 
that circulates air over the coils and 
through the testing space. The fan 
is driven by a */,-hp. motor through a 
special sealed shaft passing through the 
wall of the chamber. 

Electric heaters that will not are 
over in a vacuum have been installed 
just behind the cooling coils to assist in 
fast temperature changes required for 
simulating certain flight patterns. 
These heaters are such that the creep- 
age distances have been increased and 
the space between terminals made great 
enough to prevent flashover. 

A special pressure-sealed shaft for 
driving electrical equipment during 
tests passes through the wall of the 
chamber. The shaft extends into a stand- 
ard Air Corpsgenerator mounting bracket 
attached tothe inside wall of the chamber. 
Generators or other equipment can be 
mounted on the bracket and driven under 
load by a standard Air Corps test stand 
located outside the pressure chamber. 

A small rotary vacuum pump with 
capacity limited to evacuation of the 
testing space is mounted on top of the 
chamber. This pump will evacuate the 
chamber to 50,000 ft. altitude in about 
30 sec. The altitude or vacuum regula- 
tion is controlled by a safety or poppet- 
type valve. 

A liquid similar to kerosene is used 
as a coolant. It is chilled by dry ice 
in the cyclo tank, which is a copper- 
lined, heavily insulated container from 
which the coolant is pumped to the 
cooling coils. The pump is controlled 
automatically by either the tempera- 
ture of the air inside the chamber or the 
temperature of the air entering through 
the blast tube. Automatic control is 
possible for only one system at a time. 
When one system uses automatic con- 
trol, manual valve setting can be used 
for control of the other system. 


The air cooler is a reinforced sheet- 
metal housing containing several pas- 
sages of finned-tube cooling coils. The 
housing is open at each end to facilitate 
airflow through the unit. Coolant from 
the cyclo tank is pumped through the 
coils and chills the dry air from the 
drying tower before it enters the cham- 
ber. 

Dew points measured at high alti- 
tudes indicate that air in the strato- 
sphere is extremely dry, having dew 
points several degrees below the free 
air temperature. To simulate this 
condition, a dehumidifier was installed 
to dry the entering air. Drying is ac- 
complished by passing the air over 
activated alumina. The capacity of 
the equipment is approximately 100 cu. 
ft. per min. of atmospheric air at 3°C. 
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ALTINIZED 


PISTON RINGS 


PISTONS...PINS... 


HARDENED AND GROUND PARTS 


MecQuay-Norris is definitely air-minded. We are 
now oe of precision parts to the ene 
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PARTS FOR 
AIRCRAFT ENGINES 


Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum Pistons 
Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 


PARTS FOR 
PROPELLER ASSEMBLY 


Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
Compressor 
Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 


LANDING GEAR PARTS 
Machined Aluminum Pistons 
Piston Rings 
Hardened and Ground Parts 
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meet every demand of modern aviation for 
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HIGH-ALTITUDE TESTING CHAMBER 21 


Fia. 2. 


Overall view of high-altitude equipment. Chamber is just behind the test stand 


in the foreground. 


for a period of 6 hours. The dew point 
temperature of the air leaving the dryer 
is —50°C. 

The precooler reduces the tempera- 
ture of the air entering the dehumidifier 
to 3°C., lowering the moisture content 
of the air before it enters the dryer. The 
precooler is a conventional heat ex- 
changer using coils surrounded by a 
galvanized metal housing that collects 
the moisture dropping from the de- 
hydrating coils. An air-cooled com- 
pressor supplies the refrigerant to the 
cooling coils. 

A single-stage, straight-line, hori- 
zontal, crosshead type vacuum pump is 
used for evacuating and pulling air 
through the system. The cylinder bore 
is 22 in.; stroke, 9in. A 40-hp. electric 
motor drives the pump at 300 r.p.m. 
A pressure-relief valve was installed in 
the vacuum line for regulation of the 
vacuum in the chamber. 

The generator on test is driven 
through a special vacuum-sealed shaft 
passing through the wall of the chamber. 
Outside the chamber and coupled to the 
drive shaft is apparatus designed es- 
pecially for testing d.c. aircraft gener- 
ators in accordance with Army Air 
Forces Specifications. This consists 
of a 15-hp., 1,200-r.p.m., 220-volt, three- 
phase, 60-cycle motor driving through 
a variable-speed unit to the output 
shaft. A control panel with ammeter, 
voltmeter, tachometer, and _ control 
switches is part of the test stand. 


OPERATION OF EQUIPMENT 


The design of the equipment is such 
that part of the control is automatic and 
the other part manual. The tempera- 
ture control is maintained by recording 
controllers, and all pressure control is 
manual. The operation of the equip- 
ment for driving the generator and all 
electrical measurements is manual. 
When equipment being tested requires 
blast cooling, the temperature of the 
air pumped into the chamber is con- 
trolled automatically; however, man- 


ual operation is used for control of the 
ambient temperature in the chamber. 

Three types of tests are conducted in 
the chamber. 


Blast Cooling 


Equipment requiring blast cooling, 
such as an aircraft generator, is in- 
stalled in the chamber, and _flexible- 
tube connections are made from the 
point of entry of the cooling air to the 
generator (see Fig. 1). Evacuation to 
the desired altitude is accomplished 
within '!/, min. When the desired al- 
titude is reached, the throttle valve is 
opened and air flows in through the 
precooler, dehumidifier, air cooler, gen- 
erator and on into the chamber from 
which it is exhausted by the vacuum 
pump. 

The temperature of the air passing 
through the air cooler is gradually re- 
duced until the desired air temperature 
is obtained. At this time it is con- 


Altitude chamber with open door, test stand on the left. 


sidered that altitude has been reached. 
During the time required to reach al- 
titude conditions, the generator can be 
run at any desired speed or load. 

If preferred, the pressure can be re- 
duced slowly to simulate an airplane 
climbing into the stratosphere; how- 
ever, test results are not materially 
affected by the sudden evacuation. 
The maximum obtainable altitude when 
blast cooling depends upon the quantity 
of air pumped through the system. 
When 6 lbs. of air per min. are pumped 
through, the maximum altitude is 
50,000 ft. 


Chamber Cooling 


When tests are such that no blast 
cooling is required, the chamber tem- 
perature can be reduced by pumping all 
the coolant through the coils inside the 
chamber. Evacuation can be done 
immediately or as slowly as desired with 
the small pump on the chamber. For 
altitudes of from 50,000 to 70,000 ft., 
the large vacuum pump is used. The 
minimum temperature to which the 
chamber can be cooled is —65°C., 
requiring approximately 1'/,; hours to 
reach this condition. Temperature 
control of the chamber in such tests is 
automatic. 


Elevated Temperature Tests 

The temperature of the chamber can 
be elevated to 70°C. and the moisture 
content of the air maintained accurately 
from 40 to 100 per cent relative humid- 
ity. Such control is used to produce 
conditions found in tropical countries 


ALTITUDE TESTING 

Tests to simulate conditions found 
in the stratosphere are conducted at 
pressures and temperatures comparable 
to those found in flight. Because of the 
importance of testing in dry air, the air 
supplied through the blast-cooling sys- 
tem or the air inside the chamber is al- 
ways dried to a dew point less than 
— 50°C. 


Note generator in 


position for test. 
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' Dumore double reduction spur-geared motor with ball bearings. 


NOR TOO COLD" 


Ever think of an engine’s cowl flaps as its “horse blanket”? Qne 
horse or two thousand—the best work may be expected when the 
surrounding temperature is controlled so that it’s neither too ‘hot — 
nor too cold. So, just as the blanket keeps the temperature warm 
enough for Dobbin, the cowl flaps of the Lockheed Ventura keep the 
temperature of its 4000 h. p. team of twin engines properly cooled. 


Four Dumore Aeromotors actuate theVentura’s cowl flaps, correctly 
controlling the amount of cooling air circulated according to the varying requirements 
of operating conditions. Keeping engine temperature within safety limits 

maintains the performance efficiency of the plane’s power plant —a fundamental 

factor upon which the Ventura’s fighting ability depends. 

Almost every type of American military aircraft is served by Dumore Aeromotors, 
actuating parts and accessories vital to its operation and effectiveness as an 

aerial weapon. All these motors embody the experience Dumore has had over many years 
of manufacturing to specifications for exacting drive applications. Operation and 

control accessories (brakes, clutches, limit switches, gearing, potentiometers, etc.) are 
designed to be integrated into one compact motor unit— achieving maximum operating 
efficiency, most favorable strength-to-weight ratio, and minimum service requirements. 
Aeromotor design incorporates provision for operation at altitudes up to 40,000 feet 

and over a temperature range of from—65° to 160° F, The full, interesting 

story of Dumore Aeromotors is given in the Motor Catalog. Write for a copy today. 

The Dumore Company, Motor Division, Dept. MG10, Racine, Wisconsin. 


MODEL 1003-263 COWL FLAP MOTOR 


The Ventura’s cow! flaps (and oil cooler flaps) are operated by a 


With a speed of 400 r.p.m. its output is 1/25 h.p. for intermittent 
duty. Adjustable limit-switches and a magnetic brake are built 
in to control overtravel and prevent jamming of the cowl-flap 
mechanism. A thermal protector guards against motor damage 
from stalls and persisting overloads. A potentiometer trans- 
mits flap position to an indicating instrument before the pilot. 
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HIGH-ALTITUDE TESTING CHAMBER 


Fic. 4. 


Investigation of generator operation when covered with ice. 


This is an unusual 


condition seldom encountered. 


When blast cooling is used, there are 
tests where the ambient temperature in 
the chamber is held at 30°C. In this 
case, the actual pressure is not a true 
indication of altitude because the pres- 
sure is measured at 30°C. and the air 
entering the chamber is perhaps —30° 
to —50°C. An altitude-temperature- 
correction factor is used to calculate 
the pressure for respective altitudes so 
that the density of air entering the 
equipment will be comparable to the 
density of air found in flight. 

Generators on test are attached to 
the mounting bracket on the inside wall 
of the chamber (see Fig. 4, left center), 
the generator spline shaft being in- 
serted into the coupling on the end of 
the pressure-sealed shaft. Leads are 
connected through the AN connector 
and run out of the chamber through two 
high-voltage terminals to the load banks 
built into the test stand. Thermo- 
couples used for temperature measure- 
ment are connected through the cham- 
ber connector panel to a switch box on 
the test stand where temperatures are 
measured. Temperature rise, com- 
mutation, and arcing are investigated. 

When motors are tested, some method 
must be used for applying a load. This 


(Continued from page 17) 


must be directed to the emergency land- 
ing runway. The planes already within 
the control area that have been assigned 
this runway will be directed to continue 
circling on the prescribed circling 
traffic path until they can be worked 
into the landing circle of one of the 
other open runways or until the runway 
can be cleared. If this emergency occurs 
on the right runway of the three, the 
same circling altitude can be main- 
tained. If the stoppage occurs on either 
of the other two runways, an increased 
altitude must be assigned to all planes 
already on the circling path to the 


can be done by having the motor drive a 
rotating machine of the correct load, 
such as a generator that is loaded as 


Fig. 5. 


unit running as a motor. 


blocked runway so that they will clear 
the landing planes on the next runway 
to the right. Planes on the main 
traffic arteries feeding into the blocked 
runway traffic will immediately be as- 
signed holding positions on the various 
circling hold areas back as far as the 
last airport of departure, until planes 
already holding within the airport 
traffic area can be worked into the 
landing traffic for other available land- 
ing runways. 
Wind Shifts 

Sudden wind shifts of over 90°, re- 


quiring reassignment of landing and 
take-off runways for all planes in the 


Aircraft electrical motors on test. 
motors are coupled together, one running as 


desired (see Fig. 5) or a fan that applies 
the correct load. The latter method is 
not completely satisfactory because 
changes in altitude will affect load. 

A flat-spring coupling can be used for 
torque measurement. Deflection of the 
spring is calibrated for various torques. 
A stroboscope can be used to view the 
deflection when the unit is running. 

Other tests can be conducted to 
simulate almost any condition under 
which aircraft accessories must operate. 
Conditions can be simulated represent- 
ing the hot, moist jungles; the hot, dry 
desert; or the frigid, dry stratosphere. 

In addition to electrical equipment, 
components of the equipment can be 
checked under the various conditions. 


Fururs TES1ING 

Arc rupturing for relays and switches, 
creepage over insulators, motor and 
generator ratings at altitude, brush 
wear, and commutation are but a few 
of the investigations that will be carried 
out to improve the operation of electrical 
equipment for our military planes of 
today and our commercial planes of 
tomorrow. 


Generator mounting at left center. Two 
a generator applying a load to the other 


control area, will involve considerable 
work for the central control. To guard 
against such shifts coming unexpectedly, 
one or more meteorologists should be 
assigned to observe weather conditions 
approaching the area and to anticipate 
such events as sudden squalls, wind 
shifts, high wind conditions in clear 
weather, etc. As the wind shift ap- 
proaches the airport boundary, all 
take-offs will be stopped and taxiing 
planes held until reassignment can be 
made. Planes already on the landing 
glide path will complete the landing. 
All planes on the circling landing paths 
will continue circling until the correct 
landing runways for the shifted wind 
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can be determined and assignments 
made. Planes on all arteries feeding 
into the control area will be assigned 
holding areas as needed. Wind direc- 
tion changes involving shifts to ad- 
jacent runways will require little or no 
traffic delay. 


Single-Engine Failure 


The major emergency on _ take-off 
is the case of single-engine failure at a 
point too late to land again on the run- 
way. In this emergency, the plane tak- 
ing off from the middle runway is in 
the most critical position, since the one 
on either side can be turned away from 
the center take-off path and at a suit- 
able time can be directed into the 
general landing pattern or landed on 
the emergency landing runway. The 
plane taking off from the center runway 
with one engine out must necessarily 
proceed straight ahead, using all avail- 
able power until safe turning clearance 
beneath take-off traffic and above ob- 
structions has been obtained. It must 
then maintain altitude beneath that of 


(Continued from page 9) 


and for the growth of private flying, 
that large numbers of young men and 
women learn to fly every year. In my 
judgment they can best receive primary 
instruction while students at high school 
and college as part of their regular 
school activities. A successful pro- 
gram for giving such instruction has 
been developed during the last 5 years 
under C.P.T., with private flight con- 
tractors giving the instruction and the 
school giving the ground-school train- 
ing. This program has proved its worth 
and should be continued in modified 
form. Federal financial assistance for 
such flight training is thoroughly justi- 
fiable, but, in my opinion, it should only 
be given to that portion of the school 
population which shows unusual interest 
and ability in aviation as indicated by 
good marks in ground-school studies or 
some other similar criterion. 

Advanced training for military flying 
should, of course, be given by Army 
and Navy personnel, but in the future 
there should be no more need for the 
Services to teach primary flying than 
for them to teach their men how to drive 
automobiles. 


SuBSIDIZING PRIVATE FLYING 


The distinction between learning and 
practicing the art of flying is sometimes 
overlooked. In a recent survey a num- 
ber of airplane manufacturers expressed 
the belief that the Government should 
provide some sort of subsidy for private 
flying but should not continue an educa- 
tional program such as the C.P.T. To 
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traffic on the approach circles until it 
can either enter the general landing 
pattern or circle inside the landing 
pattern and land on the emergency 
landing runway. 

To show relative spacing of airplanes 
in the airport control area with 1-min. 
separation for landing and take-off from 
each runway, small tabs have been 
clipped onto the threads. The traffic 
flow on these circling paths is at 150 
m.p.h. for all landing circling paths to 
the point where the turn is made into 
the landing glide path. Normal cruis- 
ing speed is maintained until the radio- 
range station at the boundary is 
crossed, at which time the speed must 
be changed as rapidly as possible to 
150 m.p.h. true air speed. This speed 
must be maintained by all planes— 
large and small—in this traffic pattern 
until the plane turns into the glide path. 
From this point to the point of landing 
the speed must be reduced according 
to a prescribed schedule to be worked 
out in relation to the circling altitude 
and the distance out from the end of 


me this seems to be a suggestion that the 
Government help finance a school of 
experience while refusing to support a 
school of primary education. However, 
the views of these manufacturers de- 
serve consideration and I should like to 
make some comments thereon. 

It should be manifest that any ma- 
terial market for the personal airplane 
must come from those who have had 
their preliminary flight instruction and 
continue on flying. Primary instruction 
at best represents about 50 hours of 
flying per individual which should, 
if we are to have a private aircraft in- 
dustry, represent only a small fraction 
of the total hours of flying for each in- 
dividual. Primary flight instruction 
should, therefore, be considered as a 
means of creating a private market for 
the personal airplane and should not 
be considered a market in itself. Sub- 
sidizing private flying does not create a 
private market for the personal airplane 
but rather a combination Government 
and private market. 

Some manufacturers expressed the 
opinion that C.P.T. did not provide a 
private market. I am inclined to be- 
lieve that this is a short-range view. A 
reference to market estimates based on 
expenditure distributions of families in 
various income groups will illustrate my 
point. Consideration of the expenditure 
distribution of a particular income group 
does not leave much room for optimism 
in predicting personal airplane sales. 
Families already in these income groups 
have acquired spending habits over the 
years, and it will be difficult to persuade 
them to change their habits to accommo- 
date the cost of the personal airplane. 


the runway for the particular plan under 
consideration. 

The consideration of the problems 
herein presented is no dream of the 
future. These problems are of an im- 
mediate nature and must be solved with 
application-and decision if the air lines 
are to handle expected traffic within 
the next 5 years adequately and safely. 
It is estimated that from ten to 15 
large cities in the United States will re- 
quire greatly expanded airport facili- 
ties immediately after the war. The 
air lines must have adequate answers 
to the traffic problems involved in 
order to justify the expenditures of the 
large sums required to build extensive 
central airports capable of handling all 
air traffic through such cities. The 
entire problem is of vital interest to 
the Army, Navy, and Civil Aeronautics 
Administration, as well as to the air 
lines, and any system adopted must be 
uniform throughout the country and 
the continent and must be usable by 
planes of all agencies and all foreign 
air lines. 


However, if the desire to own an air- 
plane is instilled in youth, then as young 
men and women move up on the income 
scale they will give the personal air- 
plane a high priority in the budget as a 
matter of course. If I am right in this 
analysis, then a most promising method 
of creating a personal airplane market is 
to instill a desire for the personal air- 
plane in those who may not immediately 
become prospects for it but who will 
gradually increase their expenditures on 
private flying as their incomes increase, 
rather than follow in the footsteps of 
their predecessors in establishing other 
spending habits. The first step in this 
process would be flight instruction for 
youth, and the second step would be 
well-developed rental and club ownership 
systems to permit them to continue and 
to increase gradually their flight ac- 
tivities. 


CONCLUSIONS 


Summing up, I believe the Govern- 
ment’s place in the development of pri- 
vate flying should be: 

(1) To provide Federal aid in the 
constraction of landing fields and pro- 
mote and assist in the provision of a 
system of markers for the private pilot 
throughout the country. 

(2) To conduct basic research proj- 
ects looking toward the improvement of 
the personal airplane. 

(3) To limit its regulation to that 
regulation required to provide reason- 
able protection for the public. 

_ (4) To promote aviation education 
in the schools, including financial as- 
sistance for flight instruction. 
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Dont Handicap \mportant Designs 


for Lack of a SMALL Electric Switch 


3 basic contact arrangements TE G=E SWITCHETTE 
IS ONLY THIS BIG 


single-circuit, normally open 


single-circuit, normally closed 


double-circuit; one normally open (This one is 
and one normally closed 
ACTUAL SIZE) 


And many special forms. For example: 


HEREVER you need a tiny contact mechanism in ratings up | 
[.. 3 to 10 amperes at 24 volts d-c—an enclosed, self-contained 
three-point structure unit that’s light and compact, yet can withstand thousands | 
operations—there’s a G-E Switchette to do the job. 
This tiny switch weighs only 9 grams, and is suitable for use at | 
altitudes up to 50,000 feet and in ambient temperatures from 200 F 
to —70 F. It’s corrosion-proof—meets 50-hour salt-spray tests. It’s 
vibration-resistant. The contacts will not chatter when subjected to | 
mechanical frequencies of 5 to 55 cycles per second at 1/32-inch | 
maximum amplitude (1/16-inch total travel), or to a linear accel- 
eration of 25 g in any direction. 
Two terminal arrangements are available—out the ends of the | 
case as shown above, or out the top through the cover. This makes | 
for easy mounting in any position. 
single- -break, pra throw More than 200 design modifications of the G-E Switchette are | 
available to provide for a wide variety of electrical and mechanical | 
arrangements. 


SHIPMENT FROM STOCK 


( Some forms are now available from warehouse stocks in sub- 
stantial quantities, to give you quick delivery for yourimportant | 
war jobs. 


The best investment in the world is in this country's future— Keep All the Bonds You Buy | 


GENERAL @ ELECTRIC 
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These enclosed plunger-operated limit switches use standard 


Switchettes as the contact mechanism. 


SAVE TIME 


widely used control 


devices 


IME savers as well as space savers—these 

adaptations and combinations of G-E 
Switchettes will fit right into your designs with- 
out requiring any modification. Developed by 
our engineers for use in the electric systems we 
build for many types of aircraft, these devices 
have been well tested in service and found to 
be the compact, lightweight solutions to prob- 
lems of multicircuit control, pressure and tem- 
perature control, limit-switch applications, etc. 


if You Don’t See What You Want 


Many more control devices, including push- 
button stations, timers, and other types of limit 
switches, are built around G-E Switchettes and 
are available for your use. If you don’t see what 
you want here, ask for it. Chances are we have 
just the devices you need—if not, we may be 
able to modify existing designs to serve your 
purpose. Or, if you prefer to work Switchettes 
into your own designs, our engineers will be 
glad to help you. 

For your copy of our new catalog (GEA- 


3818B) which gives dimensions, ratings, and 
ordering directions for both standard and 
modified Switchettes, mail the coupon at the 
right or call our local office. General Electric 
Company, Schenectady 5, New York. 


We also package” 
SWITCHETTES in many 


This multicircuit switch, made up of six Switch- 
ettes, controls as many as twelve circuits from a 
single location. Switches like this can be made 
up using from four to fourteen Switchettes. 


Compact selector switches like this, operated by 
cams, are available to operate as many as four- 
teen Switchettes in any desired sequence. 


A Switchette is used in this bellows-operated 
thermostat for automatic temperature control. 


A simple roller actuator fits over the Switchette 
to make this tiny limit switch. 


General Electric Company, Section B 676-150 
Schenectady 5, New York 


Please send me Bulletin GEA-3818B on Switchettes 
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BRANIFF AIRWAYS 


"BG PLUGS HAVE BEEN STANDARD EQUIPMENT 
ON BRANIFF PLANES FOR MANY YEARS.” 
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INTRODUCTION 


HE DESIGN of any practical heli- 

copter involves neutralizing the 
reaction torque of a driven rotor. Com- 
pact simpler craft can be developed 
when the rotor itself acts to neutralize 
reaction torque at the hub, permitting 
the rotor to function as a simple tractive 
device without reaction torque. 

The rotor is susceptible not only to 
spin but also to other simultaneous 
motion relative to the craft. The whole 
spinning rotor can be caused to execute 
various cyclic maneuvers that are un- 
natural to it and which therefore require 
the continued application of specially 
directed forces for their maintenance. 
One of the simplest of these is forced 
precession, and this precession may be 
either with or against the direction of 
rotor spin. 


ForceD PRECESSION 


Precession counter to the direction 
of rotor spin requires the application of 
a sustained torque force in the direction 
opposite to the torque force employed 
to spin the rotor. This can effectively 
neutralize the reaction torque of rotor 
spin, not by causing that unwanted force 
to vanish but simply by deflecting it to 
differently directed forces that can be 
conveniently accepted. There is noth- 
ing paradoxical about this conversion 
of a force to an equivalent force dif- 
ferently directed; it is the most familiar 
principle of powered flight, if not of all 
mechanics. 


* Engineer, Sales Department. 


Single-Rotor Helicopter Without Reaction 


Torque 


TAPPAN COLLINS* 


Carnegie-lIllinois Steel Corporation 


The sustained couple applied to pre- 
cess the spinning rotor can be made 
variably adjustable relative to the 
torque that spins the rotor, thus pro- 
viding a means for turning the craft at 
will by deliberately undercorrecting or 
overcorrecting for reaction torque or 
for maintaining a fixed direction by 
holding the opposed couples in balance. 

The mechanics of the problem are 
simple and their embodiment as a rugged 
mechanism is not difficult. Both the 
principle and the mechanism are ex- 
plained and illustrated here. 


THE MECHANICAL PRINCIPLE 


The only reason for including any 
analysis of forces in this article is to 
explain the principle of how this forced 
counterprecession neutralizes reaction 
torque. Every possible simplifying 
assumption will be employed, and it 
must not be construed that the simplify- 
ing assumptions are supposed to be met 
with in any real construction. For 
instance, it will be assumed that the 
whole construction, including the rotor 
blades, is perfectly rigid. This is only 
one of many simplifying assumptions 
that will be employed, for the purpose 
here is not to design a helicopter but to 
introduce a principle whose practical 
application is another matter altogether 
and quite beyond the scope of this 
article. 

In Fig. 1, Y-Y is the axis of the drive 


shaft. This is also the axis of the 
normal reaction torque. In Fig. 1 the 
Y y’ 


rotor spins about an axis Y’-Y’ inclined 
to the axis of the drive shaft. ¢ is the 
angle of inclination. The axis Y’-Y’ is 
not fixed in direction but is forced to 
precess about the axis Y-Y in a direction 
counter to the spin of the rotor. Both 
the spin and the precession are forced 
rotations and their respective angular 
velocities are independently determi- 
nate. 


Unbalanced Residual Forces 


Aside from unprecedented stresses 
imposed on the rotor blades and in- 
fluencing their design, certain identifi- 
able new unbalanced forces remain after 
the lift is balanced against gravity and 
the precessing torque balanced against 
the spinning torque. Each of these re- 
maining unbalanced forces will be sepa- 
rately examined a little later. They 
represent the deflected transformed nor- 
mal reaction torque, and countering 
these unbalanced forces, once they have 
been rendered in manageable form, is a 
final refinement to be dealt with as a 
problem of detail design. 

These unbalanced residuals consist of 
horizontal traction at the hub and 
several component overturning couples. 
The latter can be expressed as a single 
resultant overturning couple. Both the 
horizontal traction and the overturning 
couple rotate with the precession, in 
fixed phase relation, and about the 
axis of forced precession. 


The Rotating Horizontal Traction 


The rotating horizontal traction can 
be countered by a single eccentric weight 
rotated with the precession and gen- 
erating a centrifugal force equal and 
opposite to the horizontal traction. 
Precessing the rotor about an axis that 
does not pass through the center of 
gravity of the rotor could employ the 
rotor mass itself, and no added weight 
would then be required. Either of these 
stratagems would add one more residual 
overturning couple, but that would only 
require to be accounted for when 
reckoning the resultant residual over- 
turning couple. 


Residual Overturning Couple 


Any residual unbalanced overturning 
couple could be similarly countered by 
two equal opposed eccentric weights, 
vertically staggered, and rotated with 
the precession so their centrifugal forces 
would effect a righting couple. The 
same thing could be accomplished by 
correct angularly eccentric disposition 
of the rotor axle relative to the axis of 


| 
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precession, and no added weight would 
then be required. 

Whether countered by the obvious 
expedient of revolving counterweights 
or by the less obvious device of eccentric 
mounting of the rotor axle, revolving 
horizontal traction and revolving over- 
turning moment are forces that can be 
balanced out by reasonably simple 
means. The following analysis will 
therefore be confined to explaining how 
the normal reaction torque, when it 
has been countered by forcibly contra- 
precessing the spinning rotor, reappears 
as revolving horizontal traction and re- 
volving overturning moment. The final 
balancing out of these residuals will not 
be dealt with in this article in any fur- 
ther detail than above. 


DYNAMICS AND AERODYNAMICS 


It might be a welcome simplification 
if aerodynamic considerations could be 
ignored for this discussion. But when 
the rotor itself is called upon to act to 
neutralize its own reaction torque, 
aerodynamic considerations are im- 
portant. The presence of a fluid me- 
dium cannot be ignored for any problem 
involving rapid forced manipulation of 
the rotor in any direction. 

The simple dynamics of the system 
might still be examined separately from 
the aerodynamics by first construing 
the problem in vacuo. Here there would 
be no external resistances, no lift, and, 
with all elements of the system freely 
falling through empty space, no effect 
on the system by gravitational force. 
The resulting complete absence of any 
righting force or even of any natural 
fixed axis of reference renders analysis 
of the dynamics in vacuo inconven- 
iently elusive. To examine the aero- 
dynamics first is equally valid and much 
easier to follow, ignoring any moments 
developed by simple dynamics. The 
dynamic effects are then imposed on an 
aerodynamically balanced system. 


Components of Traction 


The rotor spinning about an inclined 
axis will develop one principal com- 
ponent of traction directed vertically 
to countervail gravity and one lesser 
component directed horizontally, ap- 
plied at the hub and rotating with the 
forced precession. This precessing hori- 
zontal traction is the most obvious of 
the unbalanced residual forces and the 
only one that is not a purely torque 
force. The reaction torque of rotor 
spin also resolves into two component 
torques: a principal torque about a 
vertical axis and a lesser torque about 
a horizontal axis. Only the principal 
component about the vertical axis is 
neutralized by the forced precession; 
the lesser component persists as one of 
the unbalanced residual overturning 
couples, rotating with the precession. 

The rapidly precessing axle will force 
the rotor blades to beat rapidly up and 
down in a cyclic pattern of behavior. 
This is true whether the rotor spins 
backward, spins forward, or does not 
spin at all. This cyclic vigorous up- 
and-down beat of the blades combines 


with any rotary motion imparted to 
the blades by thespin but remains an 
extra, separately identifiable, super- 
posed component of their motion. The 
rotor blades, whatever the detail of their 
design, cannot be waved rapidly up and 
down without meeting resistance from 
the air through which they are waved. 
This resistance can be overcome only 
by foree, and that force is the torque 
required to precess the spinning rotor. 

This aerodynamic resistance to forced 
precession of the rotor disc manifests 
itself as an unbalanced residual over- 
turning couple, rotating with the pre- 
cession and approximately in phase with 
the residual overturning couple of the 
horizontal component of reaction torque. 

By assuming now that these three 
aerodynamically developed unbalanced 
forces—one horizontal traction at the 
hub and two overturning couples— 
have been perfectly countered by coun- 
terweighting or by the equivalent ec- 
centric mounting of the rotor, the craft 
will be maintained in aerodynamic bal- 
ance and the simple dynamics of the 
system can be examined as an additive 
effect. 


Gyroscopic Properties of the Rotor 


The spinning rotor has inherent gy- 
roscopic properties, and, if the craft is 
held otherwise virtually fixed by a bal- 
ance of all other imposed forces, contra- 
precession of the spinning rotor will 
develop a sustained gyroscopic couple 
tending always to increase the angle 
in Fig. 1—that is, to overturn the craft 
in the direction the axis of spin is in- 
stantaneously inclined. This introduces 
an unbalanced residual overturning 
couple, out of phase with those derived 
aerodynamically, and rotating with the 
precession. This couple can be coun- 
tered by a final readjustment of the as- 
sumed counterweighting or of the 
alternatively assumed eccentric mount- 
ing of the rotor. 

Recapitulating, the force of gravity 
is balanced by a slightly diminished 
vertical component of rotor traction, 
the normal reaction torque is balanced 
by an opposed reaction torque developed 
by forcibly precessing the spinning rotor 
in the direction opposite to the spin, 
and two residual unwanted forces per- 
sist—one a horizontal traction at the 
nub and one a resultant overturning 
couple. These unwanted residuals can 
be countered by proper eccentric dis- 
position of the rotor axle relative to the 
axis of precession. 


Tue MrcHANISM 


The practical problem reduces to 
selecting an angular velocity of forced 
precession high enough to keep the re- 
quired value of ¢ quite small, while at 
the same time avoiding induced reson- 
ant vibrations and providing a mechan- 
ism embodying the required principle. 
This mechanism must be capable of 
smoothly variable adjustment of at 
least one determinant variable factor 
of resistance to precession. That de- 
terminant factor may be the angular 
velocity of the forced precession relative 
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to the angular velocity of the rotor spin, 
or it may be the angle of inclination 
¢. Since it is simpler to arrange for 
fixed relative angular velocities via 
meshed gears and make the angle 
variable, this is the alternative to be 
employed for the mechanism. 

The description and illustrations that 
follow are frankly and intentionally 
schematic. The proportion of the parts, 
the arrangement of bearings, and all 
other details have been selected to il- 
lustrate as simply as possible the operat- 
ing principles and do not represent the 
appearance of any probable service- 
able design. The rotor is shown 
mounted in the neutral or index posi- 
tion, for the specific eccentricities neces- 
sary to counter the unbalanced residual 
forces are a function of the dimensions, 
mass, aerodynamic characteristics, and 
angular velocities of the specific prob- 
lem. 


vy 


Fig. 2 shows a partially cutaway view 
of the rotor and a hollow pyramidal 
mast that houses the drive shaft and 
through which the lift of the rotor is ap- 
plied to the craft. The drive shaft can 
be swung aft or forward within the 
mast, pivoting at the hub as indicated, 
to effect a forward or reverse component 
of the lift and can be swung laterally toa 
less degree to compensate for drift due 
toside wind. This general arrangement 
is essentially conventional. Our in- 
terest is centered at the hub where the 
construction is quite unconventional. 


DETAILS AT THE Hus 


Fig. 3 shows the details of construc- 
tion at the hub. A cylindrical spool, B, 
is rigidly keyed to the top end of the 
shaft, A. The axis of the bore of this 
spool is inclined to the axis of the spool 
itself, so that the axes of the assembled 


(Continued on page 183) 
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_ A WARPLANE comes back to base 

with its hydraulic lines shot up, they must 
be replaced before that plane can get back in 
the fight. Replacing damaged hose sections used 
to be a complicated, time-consuming process. 
Attaching stock hose to couplings required a 
giant press... and not many advanced bases 
had them.The only alternative was to keep thou- 
sands of different hydraulic assemblies on hand 
at all times. 


To improve this difficult supply situation, man- 
ufacturers developed special couplings which 
could be attached quickly and 
easily to the stock hose then 
available. But they weren't 


Awards to 
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New hydraulic hose means 


successful, because the rubber in the hose would 


stretch and flow when squeezed between the 
parts of the coupling—then pressure would 


pull the coupling loose. 


B. F. Goodrich engineers were asked to de- 
velop a hose which would make the use of these 


couplings practical. The result was a hose with 
no layers of rubber outside or between the cord 
plies. Instead, protecting rubber was forced 
down into the fibres of the cord as it was braided 
around the inner tube. Thus there was no free 
rubber to flow—the jaws of the couplings bit 
into hard rubberized cords only, and held! 


This new hose is 30 to 50% lighter and from 
20 to 50% stronger than the old type. It is the 
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STRONGER, LIGHTER 
HOSE OPERATES AT 
LOW TEMPERATURE 


Here’s the new B. F. Goodrich Hose 
(Spec. ANH6a) that simplifies front- 
line repairing of the medium pres- 
sure hydraulic lines in our warplanes. 
Since it has no free rubber to stretch 
or flow, new couplings can be at- 
tached and not pull loose under pres- 
sure. Specially compounded for use 
in working conditions as low as 
— 65° F., this hose is now Army-Navy 
standard for medium-pressure con- 
trol lines. 


only hydraulic hose that is size-controlled within 
such close dimensions that reattachable cou- 
plings can be used. 


Now Army-Navy standard for aircraft medium 
pressure control lines, this B. F. Goodrich hose 
is greatly simplifying front-line repair. For in- 
stead of having to stock thousands of different 
complete assemblies, a few sets of couplings 
and a few reels of hose are all a base needs to 
keep its planes in the air. Assemblies are made 
up on the spot. 


The use of this hose has benefited the war 
effort in another important way. Demand for 
the type of hose formerly used for both medium 
and high pressure lines far exceeded produc- 


| faster front-line repair 


tion capacity. The adoption of this new B. F. 
Goodrich Hose for all medium-pressure in- 
stallations has greatly relieved a critical supply 
situation. The B. F. Goodrich Co., Aeronautical 
Division, Akron, Ohio. 
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All these advantages make the 


RIVNUT an ideal blind fastene 


@ Installed and headed from one 
side 


@ Serves as rivet, as nut plate for 
attachment, or as both at once 


® Simple one-piece construction 


Corrosion-resistant aluminum 
alloy 


® Light weight—low cost 

® Requires very small hole 

® Forms compression fit 

@ Ready for use ‘‘as received” 

® Can be used in metal, plastics 


or plywood 


SIMPLE INSTALLATION IS 
BIG RIVNUT ADVANTAGE 


WIDE BEARING AREA 


SEUSS 


RIVNUT HEADS CLEARLY 
MARKED FOR GRIP RANGE 


\ | L) 


] Rivnut is threaded on 
pull-up stud of heading tool 
until it touches the anvil. 


2 Rivnut and pull-up stud are 
placed in holes with Rivnut 
head firmly against, and at 
right angles to, the work. 


2 


A squeeze on the tool lever 4 When pull-up stud is removed, 
retracts the pull-up stud the Rivnut can be used as a 
slightly, causing a lateral 
bulge upset of the Rivnut. 


sory screw firmly. 


nut plate. Threads grip acces- 


DEEP COUNTERBORE FOR ; 
EASY SCREW INSERTION 


New Folder,“ Rivnut Data,’’ Free 


If you’re not already using B. F. 
Goodrich Rivnuts, get complete 
facts now about these versatile 
fasteners that cut costs and speed 
production. For your copy of a 
newly edited data folder, write 
today to the B. F. Goodrich 
Company, Aeronautical Divi- 
sion, Dept. 0770, Akron, Ohio. 
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AERONAUTICAL 


ENGINEERING 


...as they affect the properties 
and usefulness of metals 


A metal's fitness for high temperature 
use is usually measured by two yard- 
sticks: 

1. Its resistance to oxidation 

2. Its strength and hardness 


at the temperatures it must undergo. 

Getting a good rating on one of the 
two counts isn’t enough. A thoroughly 
satisfactory metal for most heat-resisting 
use must get a high mark on both. 

Resistance to oxidation is measured 
in terms of freedom from scaling and 
intercrystalline attack. High strength 
won't matter for long if a metal oxi- 
dizes and scales, thus reducing in cross- 
section, or if intercrystalline change 
saps its vitality. Also, in many applica- 
tions, the scale that flakes off is one 
more complicating factor. 

On the other hand, an oxidation- 
resistant metal that is too soft or weak 
to support its required load in the high 


Dynamic 
(cold-worked) 


Creep Strength 
——+ (Elongation of 


Yield Sirengih — short-time 
(onnecled) 


temperature range is out from the start. 

Strength for heat-resisting service is 
measured by a series of tests, the most 
important of which is the creep strength 
of the material. 

In this test, the metal is subjected to 
known stress under controlled tempera- 
ture and atmosphere conditions. The 
results are reported as pounds of stress 
necessary to produce an elongation over 
a prolonged period of time. 

Along with this basic test for high 
temperature usefulness are others which 
determine the endurance limit, impact 
strength, short-time tensile strength, 
and hot hardness. . . all of which help 
give a “yes” or “no” to the metal’s selec- 
tion for high temperature use. 

The results of these tests in the chart 
below show the reasons for the remark- 
able high-temperature service life of 
the nickel-chromium alloy Inconel. 

For most purposes . . . and especially 
for applications where mechan- 
ical stress is involved... Inconel 
is outstanding even among the 
heat-resisting INCO Nickel Al- 
loys for service at the highest 
temperatures. Inconel fights off 
progressive oxidation. It is little 
affected by thermal shock, or 
sudden, wide swings in tem- 
perature. It holds up well under 
both suddenly applied and 
constant load and it is a work- 
able material which can be 
formed into complicated shapes 
and welded to produce ductile 
joints that endure constant vi- 
bration without cracking. 

An aeronautical use that 
points up some of the proper- 
ties of Inconel is the collector 
tube on the fuel-air mixture 
indicator for bombers and fight- 
ers. Continuously exposed as it 
is to the direct blast of corro- 
sive exhaust gases at 1400°F., 
the tube must combine freedom 
from oxidation with strength 
at high temperatures. No other 
material has been found which 
does this particular job as well 
as Inconel. 


The many heat-resisting 
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properties of Inconel are demonstrated, 
perhaps even more graphically, by the 
exhaust manifolds used on Pan Ameri- 
can Clippers. 


A collector ring for a Pan 
American Clipper must be 
able to withstand tempera- 
tures ranging from a normal 
1500°F. up to white heat 
on take-offs—far above the 
temperatures where most 
metals would weaken, warp and scale away. The bot 
strength of Inconel is its chief value as a material 
for exhaust manifolds. 


Here, the same red-hot blast of ex- 
haust gas is encountered as in the col- 
lector tube. Intense vibration and ex- 
ceedingly quick temperature changes 
are piled on top of the corrosive and 
strength-sapping attack of the hot gas. 
Despite these destructive factors ...and 
the very light gauge of the sheet used 
... many of the Inconel manifolds have 
seen more than 5000 hours of flying 
service without repair. 


Continuously exposed to aircraft exhaust fumes at 


around 1400°F., this collector tube for a fuel 
mixture indicator is made of strong, heat-resistant 
Inconel. Tube is product of Cambridge Instrument 
Co., New York, N. Y. 


For further information regarding 
the properties and working of INCO 
Nickel Alloys, write for a copy of the 
new booklet “INCO Nickel Alloys for 
the Aircraft Industry.” A copy is yours 
for the asking. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET NEW YORK 5, N.Y. 
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LOOKS LIKE AN ORDINARY TEST BAR- 


HERE’S WHY: 


© It’s a general-purpose Aluminum- 
Copper-Silicon-Magnesium Alloy 


@ Has good corrosion resistance 

@ High strength 

@ Good fluidity at low temperatures 
@ Makes Pressure-tight castings 

@ Stress relieves at 450° F. 


@ It’s made by Federated 


FREE—A new booklet, “Some consid- 


erations in Making TEST BARS” is 
available, Write today for booklet TB-8. 


Well, Mister, IT JUST AIN'T! 


FEDERATED ALUMINUM ALLOY 150.4* 


Typical Sandcast 

Properties 

As cast 

As cast and stress relieved 
(5 hours at 450°F.) 
Solution Heat Treated 12 
hrs. at 980° F., quenched in 
boiling water & aged 3 hrs. 
at 310°F. 

Solution Heat Treated 12 
hrs. at 980° F., quenched in 


boiling water & aged 3 hrs. 


at 400°F, 


Copper 1.25-1.75 
Silicon 5.0-6.0 
Magnesium 0.35-0.55 
Iron 0.5 - 0.9 


*Our aluminum alloy numbers indicate nominal composition to the nearest per 
cent by the following sequence of elements: Cu (1) — Si (5) — Mg. (0.4) etc. 


Tensile Strength 
P.S.I. 


Yield Strength % Elongation 
P.S.1. (0.2% offset) in 2" 


27,500 17,500 2 


28,000 22,000 3 


35,000 25,000 


42,000 


ANALYSIS 
Zinc 0.2-0.4 
Manganese 0.3-0.9 
Nickel 0.2 Max. 
Chromium 0.2 Max. 


37,000 1% 


Others 


Aluminum Balance 


SMELTING and REFINING COMPA 


Titanium 0.2 Max. 
0.2 Max. 
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Accessories and Equipment 


Equivalent Charts for Aircraft 
Plumbing Fittings. A series of charts 
of tube fittings, hose fittings, and 
pipe fittings prepared by American 


Airlines, is shown. These charts 
outline AN fittings equivalent to 
AC810 (Parker Standard type) 


and AC811 (Parker Triple types) 
tube fittings, as well as AN pipe and 
hose fittings for existing AC and 
Parker types. Aviation, May, 1944, 
pages 165-184, 406 illus. 


Aerodynamics 


Methods for Determining Airfoil 
Pressure Distribution. Monroe A. 
Maller. The practical steps required 
in estimating airfoil pressure forces 
are collated for the benefit of those who 
may be called upon to apply experi- 
mental data obtained from tests. The 
article gives the fundamentals involved 
and their relationship to the conception 
of pressure distribution. It begins with 
definitions of the properties and quanti- 
ties with which the discussion is con- 
cerned and then describes the testing 
techniques adopted. The article is 
limited to two-dimensional airfoil models, 
the construction of which is described 
and illustrated. The theory of pressure 
distribution is explained with the aid of 
mathematical formulas. Information 
resulting from the tests is analyzed and 
charted. Aviation, May, 1944, pages 
141-144, 273, 275, 277, 10 illus. 

Compressibility Effects in Aero- 
nautics. Parts I, II, and III. W. F. 
Hilton. A lecture given before the 
Luton Branch of The Royal Aeronau- 
tical Society begins with an explana- 
tion of the incidence of compressibil- 
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ity effects and of the derivation of 
Mach numbers and Reynolds num- 


bers. After a definition of shock stall, 
the effects of that factor on the per- 
formance of high-speed aircraft, as 
well as the shock effects on propellers 
and the properties of shock waves, 
are examined. 

The second part of the lecture tells 
how photographs of shock waves are 
made. The explanation is illustrated by 
photographs of shock waves made by the 
expulsion of compressed air from a tube 
and of the compressible flow past a 
circular cylinder. The facts revealed by 


A two-dimensional panel of ‘typical 
‘ manufacture” type, used in tests for de- 
termining airfoil pressure distribution. 


these tests and others showing the flow 
past an airfoil at high speed are studied. 
It is noted that the drag increases as the 
shock wave moves back along the airfoil 
and as the breakaway intensifies. 

Part ITI refers to the compressible flow 
around the tips of high-speed propellers. 
Photographs show the wave formations 
at increasing speeds, each of which is 
explained. The lecture concludes with a 
discussion of the compressibility effects 
on lift coefficient and of the temperature 
effects at high speeds. The Aeroplane, 
April 7, 1944, pages 389, 390, 5 illus.; 


INDEX 

Gliding and Soaring......... 55 

55 
55 
Landing Gear.............. 57 
Lighter-Than-Air............ 57 
Maintenance. 57 
Management. 57 
59 
Military Aviation........... 60 
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April 14, 1944, pages 411-413, 16 illus.; 
April 21, 1944, pages 448, 449, 8 illus. 

Graphic Simplifications in Comput- 
ing True Airspeed. Richard G. 
Smith. A method is given for the 
use of nomographs in simplifying the 
calculation of true air speed. The 
corrections necessitated by compressi- 
bility, air density, and temperature are 
explained. The nomographs for correc- 
tion of observed strut temperature and 
for the determination of the square root 
of the density ratio are reproduced, with 
instructions for using them. It is stated 
that the method is useful in reducing the 
chances of errors in calculations. No 
attempt is made to discuss the sources of 
error in computations caused by instru- 
ment and pitot-static head position er- 
rors affecting both altimeter and air- 
speed meter readings. The theoretical 
treatment of the subject is also omitted. 
Aviation, May, 1944, pages 154, 155, 
273, 4 illus. 


Air Cargo 


Looking Ahead to Air Cargo Mar- 
kets. Part II. Robert K. Kinzel. 
The second part of an article evaluat- 
ing the potentialities and limitations 
of future air-cargo markets. In this 
installment the writer suggests running 
several planes in one flight (the number 
of which can be decreased or increased, 
according to need, at different stops) in 
order to make the airplane’s load-carry- 
ing capacity more flexible. He demon- 
strates why he believes the all-cargo 
plane will not come into general use 
immediately but will be preceded by 
planes combining passenger, mail, and 
cargo loads. He then goes on to outline a 
sales and service policy that would help 
air lines to obtain volume cargo business. 
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ANE DESIGNERS wanted a higher strength advantage in forming curved or flanged parts. |} tion p: 
aluminum alloy for increased performance. ) that 


Aircraft shopmen wanted an aluminum alloy of oe . 3 bills 
good workability in order to reduce production i & x legisla 
time. Users of aircraft wanted an aluminum alloy of —_ 
with good corrosion resistance,to withstand any 

atmosphere and climate. 
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Reynolds’ Metallurgists, reading these needs, 
created R-301. 


R-301 is a high-strength aluminum alloy core, inte- 
grally bonded with a corrosion-resistant, medium- ; 
strength aluminum alloy cladding. The core and 
cladding alloys respond to the same heat treatment— 
resulting in a final product possessing high strength. Pe descri 
place 


R-301 in the solution heat-treated temper is stable the 


and more workable than any other high-strength format 
aluminum alloy inthe corresponding temper—thereby : the pa 
eliminating costly post-forming heat treatment and carrier 
consequent distortion of aircraft parts. in the 
‘ ; The a 
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This policy encompasses four essential 
points covering ground service, a service 
division to be established as part of the 
sales department, consistent advertising 
to back up both trained sales specialists 
and service men, and commodity rates. 
In relation to the last point, the writer 
states that commodity rates, to bring 
in large volumes of business with regular 
movement, should be established only 
after careful study. Aviation, May, 
1944, pages 185, 186, 267-269, 2 illus. 

Packaging for Aircraft Units. Two 
methods of packaging aircraft engine 
starters for overseas shipment are de- 
scribed. One type of package con- 
sists of a plywood box or drum, in- 
side of which is placed the starter or 
generator mounted on a wood base, 
covered with a moistureproof sheeting, 
and protected by a dehydrating chemi- 
cal. The other type of package is a 
standard steel pail. The starting unit is 
placed inside of this pail, supported by 
wooden crates or papier-maché shells. 
A dehydrating chemical is enclosed with 
it and the steel pail is hermetically 
sealed by a rubber gasket in the cover. 
Both containers were devised by Jack & 
Heintz, Inc. Aero Digest, May 15, 
1944, page 121, 4 illus. 


Air Law 


Legal Notes on Air Transportation. 
George Boochever. The writer gives 
a brief description of some of the 
legislation concerning air transporta- 
tion passed during 1943. It is noted 
that in 1943 approximately 1,000 
bills were introduced in the state 
legislatures. Most of the bills failed 
of passage, but more than 230 were 
adopted and are now laws. Air 
Transportation, May, 1944, page 24. 


Air Power 


Airpower and Gunnery: The 
Battle of Truk. George E. Jones. 
The writer, who was a United Press 
correspondent aboard an American 
battleship, gives in narrative style a 
description of the action that took 
place during the American attack 
on the Japanese base at Truk. Naval 
formation is discussed, with emphasis on 
the services performed by the aircraft 
carriers—showing the tactics followed 
in the operation of that type of ship. 
The air phases of the attack are de- 
scribed in considerable detail, and the 
log gives a chronological review of what 
transpired. Harper's Magazine, June, 
1944, pages 36-43. 

“On the Threshold of the Inva- 
sion.” Albert I. Lodwick. A report 
on the operations of the U.S. Army 
Air Forces in the United Kingdom. 
Briefly reviewing the growth of the 
Eighth Air Force in personnel, equip- 
ment, and airfields, the writer records 
the amount of German airplane and in- 
dustrial destruction wrought by the 
Eighth Air Force up to the end of 1943. 
He commends the generals in charge of 
American air action against Germany 
and mentions the performance of several 
outstanding American airplanes.. The 


PERIODICALS 


The views and opinions 
expressed in this section 
are exclusively those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sctences. 


operational skill required for sending 
huge forces of bombers and fighters from 
England and the work of the North Sea 
Patrol in rescuing air crews are noted. A 
German attack system is described: A 
bomb was towed on a cable fastened in 
back of a pursuit plane. When the 
pursuit plane would dive through Allied 
bomber formations the bomb would 
explode. It is stated, however, that a 
new system of defense completely neu- 
tralizes this strategy. Aero Digest, May 
1, 1944, pages 51-55, 10 illus. 


Air Safety 


Airline Safety—On the Ground, 
Too. Jerome Lederer. The first of 
two articles containing helpful infor- 
mation on how safety for ground per- 
sonnel may be achieved. Accident 
prevention is discussed and some 
typical examples of accidents to air-line 
ground personnel are described. Con- 
sideration is given to the organization of 
the safety department. A chart shows 
how one air line’s safety organization is 
set up, as well as the way it synchronizes 
with other departments. Air Transport, 
May, 1944, pages 32-36, 7 illus. 


Air Transport 


Continental Air Transport. 
Gruberg. § 
fects of the 
Europe’s civil air transport are outlined. 
The writer describes the present posi- 
tion of the Lufthansa and discusses the 


Some of the manifold ef- 
war on Continental 


neutral countries’ difficulties. A chart 
is furnished showing Axis-controlled air 
lines and neutral air lines in Continental 
Europe. Flight, April 6, 1944, pages 
366-369, 2 illus. 

Governing Principles for Expansion 
of U.S. Airline System. Part II. 
Lewis C. Sorrell. In Part II of a report 
prepared for the Air Transport Associa- 
tion and filed with the Civil Aeronautics 
Board broad principles are outlined for 
the development and control of air trans- 
portation on a national scale under 
government supervision. This install- 
ment deals with the organization of pas- 
senger service. The writer has added 
some new material not included in the 
A.T.C. document. 

How the locational pattern of Ameri- 
can cities conditions the planning of 
transportation routes is discussed. The 
analogy between railroad passenger serv- 
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ice and the types of passenger carrying 
performed by air lines is described. The 
writer discusses linear routes, shared 
facilities, railroad overhead, air-line 
costs, and joint operating responsibility 
for local and trunk-line services. Other 
sections deal with surface-route struc- 
tures and the disadvantage of the 
radial method of organizing local air- 
transport service. It is concluded that 
the preferable method of organizing 
local air service is the linear, or parallel- 
to-the-trunk-route, scheme. Air Trans- 
port, May, 1944, pages 57, 58, 61, 63, 
66, 3 illus. 


South American Air. Morris M. 
Mumper. A discussion of the trends 
of aviation and airport developments 
in South and Central America. The 
conclusions indicate that aviation 
progress is being fostered in the Latin 
American countries, that those countries 
offer a particularly fertile field for air 
transport, and that prospects of post- 
war air commerce between Latin Amer- 
ica and the United States are bright. 
The writer quotes specific evidence of 
past developments and future plans to 
support his opinions. Among the phases 
of the problem which he considers are 
prospective equipment, airport facilities, 
purchasing power, and trained person- 
nel. National Aeronautics, May, 1944, 
pages 23-25, 60, 2 illus. 

Area Airlines for Small Communi- 
ties. James G. Ray. The Vice- 
President of Southwest Airways Com- 
pany advocates the establishment of 
feeder air lines to serve within small 
trade areas of the United States and 
suggests how such systems might oper- 
ate. Indicating the feasility of this 
type of air service, he notes the success- 
ful record of All American Aviation in 
conducting area service within six 
Eastern states. The writer also de- 
scribes the type of equipment which 
would be needed for area air lines and 
explains why he believes they should be 
operated by new air-line companies 
rather than by surface carriers or trunk- 
line companies. Southern Flight, May, 
1944, pages 40, 41, 1 illus. 


The Logic of Polar Air Routes. 
Bentley Barnabas. Advantages and 
disadvantages of the polar routes for 
air transportation are weighed. The 
propositions upon which the writer 
predicates his arguments in favor of the 
polar air routes are: (1) Great Circle 
ares between resource areas offer maxi- 
mum opportunity for refueling because 
land bases lie beneath their paths. (2) 
These same Great Circle arcs traverse 
routes between  resource-collecting 
points that fit the highest use of the 
cargo airplane—namely, the carrying 
of products of high value and small bulk 
and weight. (3) Weather conditions 
offer advantages over other regions be- 
cause storm belts are cut at their nar- 
rowest points and the Aleutian and 
Icelandic lows are generally avoided. 
(4) Such routes provide the shortest 
distances between an isolated continent 
—South America—and the rest of the 
world. South America possesses high- 
value resources that are needed else- 
where. (5) The industrial economy of 
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AC CERAMIC AIRCRAFT SPARK PLUGS 


FIRED THE FOUR WRIGHT R-3350 
ENGINES OF THE “CONSTELLATION” 
IN ITS RECORD COAST-TO-COAST RUN 


April 17 — Burbank, California, to Washington, D. C., — 
6 hours, 58 minutes) 


TWA’s huge C-69 “Constellation,” broke all 
transcontinental speed records for transport 
ships on its April 17 run to the Washington 
airport. The Wright-powered Lockheed, 
world’s largest land-based transport, aver- 
aged 355 miles an hour. 


AC ceramic aircraft spark plugs, of a design 
pioneered by AC and similar to that of the 


AC plugs widely used by the Army Air Forces, 
were selected for the run. 


Thus, the pioneering in aircraft spark plugs 
which began when AC was the exclusive 
builder of ceramic plugs for the Liberty en- 
gines of World War I—and which included 
service with Lindbergh, Maitland, Acosta, 
Byrd in their record-breaking flights—contin- 
ues. Back of those “Constellation” 

plugs, back of the AAF plugs, 

is 35 years of “know-how” 

which again proves its value 

in record-breaking service. 
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PERIODICALS 


The Conestoga. This stainless-steel Navy cargo plane, manufactured by the Edward 
G. Budd Manufacturing Company, is capable of transporting 10,400 lbs. of cargo over a 
range of 650 miles. Its two 14-cylinder, radial, air-cooled engines deliver 1,200 hp. each 
for take-off and have a normal rating of 1,050 hp. Designed specifically to be a cargo 
carrier, the plane has a cargo compartment 25 ft. long, 8 ft. high, and 8 ft. wide, un- 


obstructed by structural members. 


the United States and North America 
actually requires those products that 
will be flown most economically over 
the northern routes. (6) Human traffic 
most often follows the path of high- 
value trading, and passenger revenue 
will thus accompany practical cargo 
revenue, though not in the same air- 
planes. (7) Maximum pay loads will 
accompany the opportunity for fre- 
quent refueling. (8) Safety accom- 
panies land-based operations. (9) The 
routes provide a maximum of freedom 
from the hazards of icing and instru- 
ment flying. (10) Generally speaking, 
the weather is more predictable than 
that of more temperate regions. 

Objections to the polar air routes ex- 
amined include: (1) the difficulty of 
bringing fuel to polar land bases; (2) 
the question of how landings will be 
made on snowy fields; (3) the lack of 
short-haul business; and (4) the point 
that polar flying will not naturally fol- 
low present airways or describe Great 
Circle ares from United States sea- 
board cities to other continents. 
Answering these objections, the writer’s 
conclusion is that the obstacles are 
far outweighed by the advantages. He 
states that the tropics and the temper- 
ate ocean regions offer far greater haz- 
ards and economic disadvantages than 
the polar routes and that the latter of- 
fers the best chance to develop air 
commerce on a practical basis. Western 
Flying, May, 1944, pages 44, 100, 1 
illus. 

Archaic Air Travel Clauses in Life 
Insurance Applications. The neces- 
sity for including questions about 
air-line travel on applications for life 
Insurance is protested. It is pointed out 
that, since it generally makes no differ- 
ence in the cost of life insurance or in 
coverage if one is a habitual traveler on 
scheduled air lines, these questions 
Serve no purpose but to discourage the 
use of air travel. Statistics are then 
quoted to show that scheduled flight is 
safer than automotible travel. Flying, 
June, 1944, pages 10, 23 (AC), 1 illus. 


Landing Puddles or Airports. Willy 
Ley. Briefly comparing the flying 
boat and land-based airplane on 
points of serviceability, efficiency, pro- 
duction, and safety, the writer indi- 
cates that the flying boat is more 
suitable for certain conditions and has 
an added advantage in the type of 
landing site it requires. He claims 
that construction and maintenance 
costs of marine sites are cheaper than 
those of airports and that the number 
of marine sites available in the United 
States is large. The water bases are 
indicated to be as desirable for private 
airplanes as for large transports, with 
the pontoon-equipped Fairchild cited 
as an example. It is the writer’s opin- 
ion that flying boats, even at a size still 
inferior to comparable landplanes on a 
weight basis, are more versatile than the 
landplanes because of the availability 
and cheapness of water bases. Air 
News, June, 1944, pages 18, 19, 6 illus. 


Airplane Descriptions 


Spitfire Twelve. A summary of 
the data which have been released 
on the Spitfire XII. Powered by the 
Rolls-Royce Griffon, this version of the 
Spitfire was developed for low-altitude 
performance. Modifications and 
changes are reported in its fuselage, 
engine mounting, wings, rudder, cockpit 
cover, engine cowling, and tail wheel. 
The article also reviews features of the 
Griffon engine which contribute to the 
performance of the plane. Flight, 
April 20, 1944, pages 414, 415, 4 illus. 

Siebel Si 204. A brief description 
is given of the Siebel Si 204, which, it 
is noted, was designed in 1941 to 
meet two urgent requirements of the 
Luftwaffe. These were the need for an 
advanced trainer and for a lighter type 
of transport aircraft. This monoplane 
is of the low-wing cantilever type with 
twin fins and rudders and an undercar- 
riage that retracts into the engine 
nacelles. Power is furnished by two 
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Argus As 411 twelve-cylinder, inverted 
V-type, air-cooled engines. Each en- 
gine drives a two-blade variable-speed 
propeller. The cruising speed of the 
plane is 210 m.p.h. and the maximum 
speed is 225 m.p.h. The two versions 
of the plane which have been developed 
are described. Flight, April 6, 1944, 
pages 369, 370, 3 illus. 


New Cargo Plane is Time Saver; 
Freight Units Loaded by Hoists. 
This article describes a new type of 
cargo plane, the principal features of 
which are a removable cargo unit and 
an inverted tail group. The plane is 
designed to expedite the handling of 
air-transport freight. The inverted tail 
group is said to provide flight advan- 
tages and to aid in ground handling. 
Air Transportation, May, 1944, pages 
20, 21, 6 illus. 


Aeroplanes of the Rumanian Air 
Force. A review of the history of 
the Rumanian Air Force is accom- 
panied by illustrations and specifica- 
tions of several of the service air- 
craft used by that country. The 
article also describes the develop- 
ment of the aircraft industry in 
Rumania and its present operations. 
Several of the current operational 
types are imported from Germany, 
France, and Italy; others are manu- 
factured by the Rumanian aircraft 
firm whose initials, I.A.R., are used 
to designate all the airplanes and 
engines produced by the company’s 
design staff. The specifications give 
the name of the manufacturer, the 
duty for which the plane is designed, 
the engine, dimensions and weights 
of the plane, and its performance. 
There is also a list of present aircraft 
types in service with the Rumanian 
Air Force, classified under the type of 
service for which they are used. 
Aeroplane Spotter, April 20, 1944, 
pages 90, 91, 8 illus. 


Preview of Postwar Transports. 
Some brief specifcations are given 
of three transport planes now being 
developed for postwar service. The 
three are Consolidated Vultee’s Model : 
39, the Douglas DC-4, and the Martin 
Mars. Details of the interiors of 
the three planes supplement informa- 
tion about the design and perform- 
ance of each. Western Flying, May, 
1944, pages 46-48, 8 illus.; ‘‘Con- 
solidated’s Model 39 Transport,” 
Aero Digest, May 1, 1944, pages 78, 
79, 4 illus. 


Japanese Fighter Design. Martin 
Caidin. A survey of Japanese naval 
and military fighter airplanes. Char- 
acteristics and design features of the 
following planes are _ discussed: 
Mitsubishi S-001 Zeke, S-002 Hap, 
8-003 Tony, SHS-00 floatplane, and 
other variations of the Zero type for 
the army and navy; Nagoya 8-00 and 
S-001, Nakajima S-01, “Tojo,” and 
SKT-97; the Suzukaze 20 and AT-27, 
and Kawasaki S-97. Descriptions given 
of the Mitsubishi Zeros are more com- 
plete than those of the other planes. 
Air News, June, 1944, pages 24-26, 11 
illus. 
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DEPENDABLE PERFORMANCE 
... ANOTHER HOLLEY TRADITION, 


1908 FORD CAR 


For many years Holley engineers have insisted upon maximum 
dependability of performance. Since the early days when “there 
and back” was the sole measure of a car’s dependability, Holley 
Carburetors have given millions upon millions of motorists the 
utmost in economical, trouble-free performance. As for the new 


cars... there will be yet newer and finer Holley Carburetors! 


HOLLEY 


AIRCRAFT, AUTOMOTIVE, MARINE 


CARBURETORS ann ACCESSORIES 
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PERIODICALS 


Airports and Airfields 


Hangar Roof Runway Terminal 
Airport. Details are given of an air- 
port design conceived by Lyman 8. 
Peck and intended principally for use 
by transcontinental and inter-conti- 
nental services. The outstanding de- 
sign feature of the Hangar Roof Run- 
way Terminal Airport consists of 
runways situated 55 ft. above the 
ground level on roofs of hangars. 
Advantages of the additional alti- 
tude in the landing and take-off of a 
plane are demonstrated. Among 
other features of the design are pro- 
visions for airplane-arresting devices 
to prevent the planes from running 
off the end of the elevated structure 
should an airplane’s brakes fail to 
function on landing; arresting de- 
vices, located 25 ft. in from the 
parapet walls on both sides of each 
runway to prevent a plane from run- 
ning off the side of the runway; and 
flying-boat and seaplane accommo- 
dations. 

As described and illustrated, this 
airport design calls for four runways, 
each 250 by 5,280 ft. Hangar and 
shop space covers 5,700,000 sq.ft. 
and the passenger terminal 300,000 
sq.ft. Each of the 54 hangars can ac- 
commodate four airplanes with a wing 
spread of 150 ft., or two airplanes with a 
spread of 300 ft. and an overall length 
not exceeding 150 ft. An electrically 
operated elevator or lift in each ter- 
minal building raises or lowers planes 
to or from the runway level. An air- 
plane elevator is installed in each of the 
eight sections of a taxiway that con- 
nects the ends of all runways on the 
same level. 

Based on anticipated postwar costs 
of labor and materials, the estimated 
cost of this airport is $50,000,000. A 
breakdown of the computation of costs 
for various components is shown. Aero 
Digest, May 1, 1944, pages 56-58, 5 
illus. 

Commercial Air Center. Lt. 
(j.g.) L. W. Burton, Jr. This article 
discusses the development of air centers 
for postwar civil aviation, designed to 
eliminate traffic congestion and com- 
bine safety with simplicity. The prog- 
ress that has already been made in 
this direction is referred to, and par- 
ticulars are given of the Miami Avia- 
tion Center now under construction. 
Illustrations show a twin-field arrange- 
ment and a “pin wheel” design, which 
can be set up on a mile-square grass 
field with sod runways for a minimum 
cost. Air Trails, July, 1944, pages 28, 29, 
100, 3 illus. - 

The Airport Terminal Problem. 
Albert F. Heino. Three principal 
methods of central terminal design 
are described, illustrated, and dis- 
cussed. Plan 1 shows the ‘‘produc- 
tion line” technique as it might be 
applied to an air terminal. The 
planes are processed on a line running 
around the terminal from unloading 
to loading positions. As traffic in- 
creases it is necessary to parallel the 


operation by routing several planes 
abreast around the terminal at peak 
hours. Plan 2 shows the develop- 
ment of present terminals into a sys- 
tem of docks providing covered pass- 
age from the terminal to the plane 
berth. It is noted that if permanent 
docks are assigned to individual air 
lines the plan approaches the unit-ter- 
minal design except that it operates as a 
central terminal. Plan 3 shows a type 
of central terminal which is stated to 
have received much study as a means 
of bringing the plane berths in close to 
the terminal. It results in a series of 
projecting piers or “fingers”? arranged 
with the plane berths on both sides. 

Other sections of the article discuss 
the case for the decentralized-terminal 
plan, the unit air-line terminal, the 
public center, and the development of 
the unit terminal as it affects the pri- 
vate flier and the fixed-base operator. 
Aviation Maintenance, June, 1944, pages 
46-52, 156, 12 illus. 

Air Cargo for the Far Corners of the 
Earth. George Herrick. A descrip- 
tion is given of the Air Service Com- 
mand’s new freight terminal at New- 
ark Airport, which is designed for 
heavy air-cargo traffic. It is stated 
that air-line engineers should find 
in it useful ideas for inclusion in their 
postwar cargo-handling plans. Air 
Transport, May, 1944, pages 37-39, 
13 illus. 

Town Planning and Air Transport. 
R. H. 8S. Phillips. Suggestions are 
furnished for the incorporation of 
air-transport facilities in towns plan- 
ning to meet postwar expansion in 
Great Britain. The writer discusses 
seaplane bases, access to air stations, 
and the location of airports. Refer- 
ences on the subject are included. 
Aircraft Engineering, April, 1944, 
pages 97-99, 2 illus. 

Profit Possibilities for Airport Ter- 
minals. Dudley M. Steele. Advice 
is offered on how to merchandise 
postwar airports and make them profi- 
table enterprises. Suggestions for 
potential sources of revenue include 
a hotel, garage, gasoline service sta- 
tion for automobiles, parking lots, 
spectator ramps, sky-room dining 
room, sale of aviation gasoline and oil, 
gift and novelty shops, barber shop, 
bank and post-office branches, drug 
store, bowling alleys and swimming 
pools, newsreel theater, and sale of 
electric power. Other suggestions con- 
cern limiting the number of concessions, 
making intelligent leases with govern- 
ment agencies, charging for telegraphic 
facilities, public telephones, franchise 
fees, reasonable assessment of rentals, 
drive-your-self cars. Southern 
Flight, May, 1944, pages 36, 37, 64, 8 
illus. 

Observations on Airport Construc- 
tion. Bernard E. Gray. Indicating 
the effect of increasing airplane- 
wheel loads upon the construction 
of asphaltic runways, the first article 
in this series investigates the factors 
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to be considered in meeting this prob- 
lem. The considerations discussed are 
impact, repetition of load, general 
location and layout, soil, bearing power 
of the subgrade, and drainage methods. 
Examination of the last factor includes 
a description of a French drainage 
system. Requirements for a modern 
airport surface are outlined, and a table 
of the wheel and unit loads used at 
present for designing airports is shown. 
Flying, June, 1944, pages 15-18, 22- 
(AC), 7 illus. 

Maintenance of Airport Cone 
Mounted Lights. A summary of in- 
formation about the installation and 
upkeep of cone-mounted lights for 
airports. Illustrations show the de- 
sign of the lights, methods of mounting 
them, and repair procedures. Aviation 
Maintenance, June, 1944, pages 59-61, 
154, 156, 11 illus. 

Air Hub of Americas. Chick Ed- 
wards. Some notes on the develop- 
ment of the two major airports in 
New Orleans. The establishment and 
growth of Callender and Moisant air- 
ports are reviewed. Airlanes, May, 
1944, page 17. 

Caution Urged in U.S. Airport 
Expansion. [E. J. Foley. The writer 
emphasizes that an airport need not 
be a profit-making venture to be 
successful. It is pointed out that an 
airport brings some intangible return 
to a community and, in many cases, 
these intangibles are important items. 
The better use of airport facilities is 
urged. It is stated that too many 
planners are interested only in expan- 
sion. American Aviation, May 15, 
1944, pages 62, 64, 1 illus. 


Armament 


Forging and Fabricating 1000 
Pound Semi-Armor Piercing Bomb. 
Gerald Eldridge Stedman. How 1,- 
000-lb. semiarmor piercing bombs are 
made at a plant of The Darby Cor- 
poration is described. The sequence 
of operations in the processing of 
these bombs is outlined. Sections of 
the article describe the raw material 
from which the bombs are made, the 
forge furnace, forging operations, the 
way the handling lugs are welded on, 
and inspection and finishing opera- 
tions. Steel Processing, May, 1944, 
pages 285-288, 324, 6 illus. 

Chemical Warfare Service Doing 
Important Job. The work of the 
Chemical Warfare Service in supply- 
ing incendiary items to the British 
Army is noted. Information is given 
about the appearance, composition, 
and action of several incendiary types 
of bombs. The types include mag- 
nesium, thermite, oil, and phosphorus 
bombs; bomb clusters; and aimable 
clusters. Comments are also made on 
the factories that are producing in- 
cendiary bombs. Commercial Avia- 
tion, April, 1944, pages 77, 80, 82, 5 
illus. 

Bomb Report. Andrew R. Boone. 
The destructive power of bombs is 
discussed. Some of the types of 
bombs developed by the Ordnance 
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Department in cooperation with the 
Army Air Forces for destroying enemy 
factories are described and illustrated. 
Air Trails, July, 1944, pages 36, 37, 
83-85, 2 illus. 


Avigation 


Groundwork for a New Interpreta- 
tion of the Problem of Air Naviga- 
tion. Part I. Tappan Collins. 
The first of a series of articles in 
which the writer suggests a new sys- 
tem of instrumentation for air navi- 
gation. His theories of the kind of 
system that is needed are based on 
the concept of air navigation as a 
problem of compound rotations. 
Analyzing the inadequacies of current 
instruments in directly supplying the 
data on present direction of motion, 
present ground speed, and the remain- 
ing distance to be flown, he indicates 
the advantages of a single dial-type 
instrument that would interpret the 
direction-speed vector and its relation 
to the planned flight against a simple 
constant background. Aero Digest, 
May 15, 1944, pages 54, 55, 2 illus. 


Companies 


From Crates to Carriers. Victor 
Boesen. An extensive article on the 
history of Western Air Lines, Inc. 
The growth of the company is traced 
from its inception in 1926, under the 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


name of Western Air Express, up to 
the present. Featured in the account 
are data on Western’s equipment and 
facilities; executives and pilots; ex- 
pansion of routes; innovation of 
passenger services; establishment of 
first all-air coast-to-coast operation; 
and development of technical, com- 
munications, and weather-forecast- 
ing improvements. Some other mile- 
stones in its history mentioned include 
backing received from the Guggen- 
heim fund, tie-up with railroad ser- 
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vice, cancellation of mail contracts, 
and changes in corporate titles. Sky- 
ways, June, 1944, pages 32, 33, 50, 
52, 60, 62, 66, 86, 12 illus. 

Gray Rocks Air Line. Tracy 8S. 
Ludington. The 25-year history of 
the Gray Rocks Air Service is re- 
viewed and possibilities of future de- 
velopment are envisioned. The route 
of this small air line is from Montreal 
to the Laurentian Mountains in Can- 
ada. Canadian Aviation, May, 1944, 
pages 74, 76, 2 illus. 


Design 


Vibration of a Truncated Wedge. 
J. This paper presents a 
mathematical investigation of the modes 
of vibration of a truncated wedge—that 
is, a cantilever of rectangular plan form 
and linear thickness distribution, fixed 
at the thicker end. Each mode of 
vibration is considered independently. 
Solutions are obtained for the differen- 
tial equations of motion, from which 
expressions for the natural frequencies 
of vibration are obtained. The effects 
of damping and rotary inertia in flex- 
ural vibration are not taken into con- 
sideration. It is explained that the 
solution for torsional vibration is valid 
only in those cases where the cross 
sections are relatively thin in compari- 
son with the width. It is stated that 
the results are of some practical utility 
in estimating the vibration frequencies 
of screw-propeller blades. Aircraft 
Engineering, April, 1944, pages 103-105, 
1 illus. 

DeHavilland ‘‘Mosquito.’’ Part I. 
Chester 8. Ricker. The beginning of 
a two-part study of the Mosquito’s 
design and construction. In Part I, 
the engineering breakdown of this all- 
wood fighter-bomber features the de- 
tails of its fuselage, bulkheads, main 
wing, double skin on wing, wing ribs, 
and leading edge. Schematic draw- 
ings of the several parts are included, 
as well as tables of fundamental design 
information and airfoil data. This de- 
sign analysis of the Mosquito is the sixth 
in a series of articles detailing the de- 
sign and construction of various air- 
planes. Aviation, May, 1944, pages 127 
140, 31 illus 

Jets Versus Airscrews. L. G. 
Fairhurst. Some of the limitations of 
jet propulsion are noted, and ways 
in which the propeller can help the jet 
are indicated. It is stated that for 
some years hence transoceanic air- 
craft in service below 30,000 ft. will 
be most economically operated by 
reciprocating engines and airscrews. 
If the trend of civil transport should be 
toward speeds of 400-500 m.p.h. at 
altitudes of about 40,000 ft., it will re- 
main a matter of speculation as to 
which form of propulsion will give the 
most economical operation. Flight, 
April 6, 1944, page 362. 

Post-War Design Prospects. By 
Ariel. A projected design for a post- 


Conn. 


war commercial freighter and pas- 


senger aircraft is described. The 
factor that influences the design is 
the improvement of pay-load poten- 
tial over that of current airplanes 
through the reduction of drag, the 
decrease of structural weight, and the 
addition of cubie capacity. Advan- 
tages of a flying-wing type of structure 
for this purpose is stressed. 

The described aircraft is pictured as 
an all-wing type with wing sections 
thickened to about 20 per cent of the 
wing chord; this affords greater strength 
and increased cubic capacity for stowage 
purposes. The body is divided into an 
upper and lower deck for passengers, 
with the upper deck extending for a 
considerable distance into the wing on 
each side. With an anticipated all-up 
weight of approximately 150 tons, the 
cruising speed of this plane is expected to 
be around 300-325 m.p.h. Aeronautics, 
May, 1944, pages 4446, 3 illus. 


The Fairey Barracuda. B. J. Hur- 
ren. Some of the difficulties that 
had to be overcome in the design 
of the Fairey Barracuda are out- 
lined. Reviewing adverse  criti- 
cisms directed against this naval 
aircraft in the past, the writer cites 
its record of performance, which has 
vindicated it. Among the design prob- 
lems discussed are those of forward 
vision, of wing folding, and of providing 
a monoplane that would not build up 
excessive speed in a dive. In an edi- 
torial addition to the article, attention 
is called to some noteworthy features of 
the Barracuda. Flight, April 20, 1944, 
pages 416-419, 8 illus.; T’he Aeroplane, 
April 14, 1944, pages 404, 405, 414, 415, 
6 illus. 


An Application of Engineering De- 
sign Simplification. James A. Broad- 
ston. It is pointed out that the de- 
signing of machine parts for aircraft 
offers a distinct challenge to engineers. 
By cultivating an inquiring mental 
attitude, the design of parts can be 
improved. Seven fundamental ob- 
jectives the engineer should keep in 
mind when making a study of new de- 
sign are listed. To illustrate the way 
design problems are solved the writer 
describes how a shuttle valve was re- 
designed to eliminate six of the eleven 
machined parts in the prototype. 
Industrial Aviation, June, 1944, pages 
21-25. 68, 13 illus. 
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Some time ago a group of distinguished 
scientists and engineers designed, on 
paper, a most remarkable new instru- 
ment that could be invaluable in a 
certain war activity. But when the final 
calculations had been completed, it 
was realized that the device required 
a tube that not only had never been 
made, but perhaps never could be in 
adequate numbers. 

An impressive delegation of these 
gentlemen visited the Machlett Labora- 
tories, and explained the situation. 
Would we study the matter? “If you 
conclude the problem cannot be solved,” 
they said in substance, “we shall have 
to revise our design and be satisfied 
with only a fraction of the desired per- 
formance, because we know that if a 


They 
came 
to 


Machlett 


for 
the 
answer 


tube is too difficult for you, certainly no 
one in the world can make it.” 

This is the kind of challenge Machlett 
likes. Today that tube is produced in 
quantity and is serving our country at 
war. 

Some day the full story of that extra- 
ordinary achievement can be told. Now 
it can only be referred to in general 
terms, as an example of the skill that 
makes Machlett the world’s largest 
manufacturer of X-ray tubes for medi- 
cal, dental and industrial uses. Today, 
Machlett, in addition, makes various 
electronic tubes for special purposes in 
those fields and in radio. Machlett does 
not make apparatus, but tubes only ... 
Machlett Laboratories, Inc., Springdale, 
Connecticut, 


Machlett x-ray fube with rotating anode. 100 
kilovolts; 50 kilowatts. 


RAY TUBES SINCE 1898 
TODAY’ THEIR LARGEST MAKER 
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Four new trimetric drawing instruments developed at The Glenn L. Martin Company. top right, trimetric 
scale; bottom center, ellipse template; bottom right, trimetric protractor. These instruments, used in conjunction with the Martin axono- 
graph (see June, 1944, AERONAUTICAL ENGINEERING REVIEW, page 191), enable a conventional orthographic drawing to be translated 
> into a scale trimetric drawing in from one-fifth to one-half the time that would normally be needed. 

The trimetric underlay is designed for the construction of ellipses larger than 1 in. It consists of a trimetric cube on which ellipses 


Left, ellipse underlay; 


have been concentrically arranged, eight to an inch, on each of the three planes or faces, with the three outer ellipses graduated in degrees. 


In use it is slipped under the drawing to the proper location and the desired size of ellipse is traced off. 


It can also be used on scale 


nontrimetric lines—that is, lines in the three principal trimetric planes not parallel to the coordinate axes—since a diameter drawn on 
a principal plane of the cube at any angular measurement is intersected “‘in scale’”’ by the concentric ellipses. 
The trimetric scale is a triangular instrument with an A-face, a B-face, and a C-face for measurements on the A, B, and C axes and 


all lines parallel to these axes 
jority of fractional measurements. 
measurements. 


The trimetric’template provides three series of ellipses, one for each of the three principal faces of the trimetric cube. 
in each series are in sizes from !/s to 1 in., increasing in '/,-in. increments. 


Each face is graduated in four scales—1:1, 1:2, 1:4, and 1:8—thus providing a single tool for the ma- 
A similar instrument is graduated in the five se ales—1:1, 1:10, 


1:20, 1:30, and 1: 60—for decimal 


The 15 ellipsts 


The three parallel edges of the template are in exactly the 


same direction as the major axes of the ellipses, thus permitting the template to be placed on a horizontal reference line such as a T-square 
or drafting machine blade to draw in ellipses in exact position on the three principal planes of the trimetric cube. 
The fourth instrument, the trimetric protractor, is similar to the ellipse template with outer shape and notation of the coordinate 


axes identical. 
of the cube. 


Thus, for any one of the twelve trimetric positions, it can be used for angular measurement on the three principal planes 
The degree graduations on this protractor are extended beyond the customary semicircle to one of the coordinate axes so 


as to provide both a reference axis, A, B, or C, and the major axes in each of the three principal planes. 


Analytic Geometry For Speedier 
Wing Lofting. Part III. R. W. 
Feeny. The third part of a study of 
methods of applying analytic geo- 
metry to wing design gives the actual 
procedure involved in obtaining equa- 
tions of canted structural members 
in the wing. Methods used to reach 
the desired answers easily are out- 
lined. The writer explains some of 
the principles and theories used for 
determining equations of canted planes 
beginning with a definition of such an 
equation. Direction ratios, or direction 
numbers, are described as the ratio of 
the change in direction of a line with 
respect to its three given axes. How 
these are found is demonstrated through 
the use of examples; other examples 
are worked out to show the derivation 
of equations of canted planes in the 
wing. The next step is the application 
of the direction ratios of a line to the 
work of determining the true angle be- 
tween any two lines in space. A general 
formula and examples are given. In a 
similar manner, it is shown how to find 
the true angle between two intersecting 
structural planes. Problems involving 
intersection of the lines and planes and 
intersections involving double canted 
stations are worked out mathematically. 
The application of these mathematical 
treatments to the practical work of de- 
signing parts of the P-61 is given, 
Aviation, May, 1944, pages 162-164, 
269, 271, 5 illus. 


Mosquito Genetics. The history of 
the de Havilland Mosquito’s incep- 
tion and development is traced. Em- 
phasis is placed on the versatility of 
the plane and its efficient perform- 
ance in all versions. The list of Mos- 
quito applications includes the fol- 
lowing: long-range day fighter; night 
interceptor-fighter; night and day 
intruder-fighter and fighter-bomber; 
low-, medium-, and high-attack day 
and night bomber; special bomber 
carrying 4,000-lb. ‘‘block buster’; 
pathfinder; long-range photographic 
reconnaissance aircraft; and high- 
speed, long-range transport. Flight, 
April 20, 1944, pages 423-427, 13 illus. 


The irregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


Vibrations in Aircraft. Part III. 
R. G. Manley. This third article of a 
series discusses the sources of forced 
vibrations. Consideration is given to 
periodically varying forces originating 
in and around the power plant, as 
well as to static, dynamic, and aero- 
dynamic unbalance in propellers. In- 
ertia effects brought about by the 
reciprocation of the piston and con- 
necting rod are indicated. It is 
explained that if the connecting rods 
were of great length the motion of the 
piston would be nearly sinusoidal. The 
distortion from the pure sine-wave 
form, caused by the fact that in prac- 
tice the connecting rod is only three or 
four times as long as the crank, is illus- 
trated. How the resultant forces and 
moments acting on the engine-mass de- 
pend on the geometrical arrangement 
of the cylinders and the crankshaft is 
described and deformation of the crank- 
shaft is discussed. It is noted that tor- 
sional vibration probably still remains 
the most important type of vibration in 
aircraft power plants. Methods of re- 
ducing torsional vibration are outlined. 
Aircraft Engineering, April, 1944, pages 
100-102, 8 illus. 


Some Present Nonlinear Prob- 
lems of the Electrical and Aeronauti- 
cal Industries. Ernest G. Keller. In 
this paper a number of representative 
nonlinear systems, which illustrate 
certain enumerated principles, are 
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Only two things count in any spring, — the 
power and the distance in range of its live 
spring action. 

All of your bolted assemblies will loosen 
in a short time unless you use a spring 
washer to compensate for bolt stretch and 
for the inevitable wear and abrasion of all 
parts of the assembly. 

Though the heat treated bolt may stretch 
only a little, all other parts will loosen be- 
cause of the lapping of metal on metal, 
burrs and flares, and the pulverizing of 
paint, scale and rust. 

If you want your assemblies to stay tight 
longer you must use a big powerful spring 
washer. There is no substitute as economi- 
cal. A short range multi-toothed washer has 


Note the long range of live spring action. The nut never 
turned, but parts wore or stretched. The assembly would 
have loosened except for the wide range of a Kantlink. 


ina spring washer? 


far less power and range of spring action. 
A fixed nut has none. And even if the nut 
never budges on its bolt, the other parts of 
almost all vibrating assemblies loosen in- 
evitably. 

Kantlinks—the big live widely expand- 
ing spring washers—keep on expanding 
and compensating for whatever wear oc- 
curs. Kantlinks hold bolted parts tight 
longer than any other device made. 

Let us send you samples,—send details 
of your application; test and compare them 
on the same job with any type of nut, or 
with any other type of washer. Kantlinks 
can't lose a real test. Try them for efficiency, 
economy and real safety. 

Write today for a descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J., U.S. A. 


the long-range Spring Washer 


Our Kantlink Spring Washers conform to Ordnance Standard Specification BECX 1-2-3, 
and Army-Navy Aeronautical Standard AN 935, and U. S. Navy drawing 12-Z-22. 
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treated. It is explained that these 
systems are either original or else of 
recent date. Some of them pertain to 
electrical manufacturing; others to 
aircraft development. Of the seven 
problems treated in the paper, one 

a nonlinear problem of two oleo-pneu- 
matically coupled masses, one of which 
is subject to impact—is directly ap- 
plicable to aeronautical engineering. 
Although the derivation of the equa- 
tions of a system is often more important 
than the solution, none of the equa- 
tions considered is derived in the paper. 
References are given to articles in which 
some of the systems are derived. The 
derivations of the remaining ones are 
not given for military reasons. Quar- 
terly of Applied Mathematics, April, 
1944, pages 72-86, 13 illus. 

The Tandem Monoplane. George 
H. Miles. The chief designer of 
Miles Aircraft, Ltd., suggests a re- 
versed tandem-wing design embody- 
ing certain advantages not possessed 
by orthodox, tailless, and tail-first 
aircraft types. Stating that orthodox 
aircraft are limited by their sensitiv- 
ity to small changes in the position 
ot the center of gravity and by inade- 
quacies with regard to differing load 
distributions, he also calls attention 
to the main limitations of tail-first 
and tailless airplanes. The features 
of the proposed design are then de- 
scribed and its applications for mili- 
tary and civil use are indicated. A 
suggestion is also made that the name 
‘“‘Libellula” be applied to all aircraft 
in the reversed tandem-wing classifi- 
cation. Flight, April 27, 1944, pages 
444-447, 5 illus. 

Mr. Designer... Let’s Be Practical. 
Robert J. Whittier. A service me- 
chanic offers a number of suggestions 
for improving the design of postwar 
private airplanes from the standpoint 
of servicing and maintenance. His 
criticism include reference to non- 
swiveling tailwheels, inadequate provi- 
sions for pushing planes about, and the 
projection of wing-tip navigation lights 
from the tip bow. Among his sugges- 
tions are the following: provision for 
sufficient ground clearance for the wheel 
pants, to allow upward tilting of the 
plane in storage; device for removing 
spinner readily; a seal to prevent gaso- 
line from leaking; one quick-action 
fastener for holding an inspection plate 
instead of a half dozen separate screws; 
lifting and hoisting devices; tie-down 
loops and control locks. Other specific 
design improvements that he indicates 
as being necessary are relative to sedi- 
ment bowls and strainers in fuel sys- 
tems, gasoline and oil-tank caps, oil- 
tank filler openings, battery installa- 
tions, floorboards, soundproofing, car- 
buretor and cabin heaters, engine cowl- 
ings and baffles, cabin interiors, instru- 
ment-panel fronts, instruments, dual 
control connections, engine and acces- 
sory controls, brakes, and the full- 
swiveling tailwheel unit. Azr Pilot 
a Technician, May, 1944, pages 4-7, 8 
lllus, 


Graphical Aids for Designer and 
Draftsman. Harold C. Martin. In 


PERIODICALS 


this paper on graphical solutions of 
aircraft structural problems several 
common design problems are ex- 
amined with a view toward their 
simplification. Design charts, in- 
tended to solve the equations in- 
volved, are next developed. Illus- 
trative problems in each case indicate 
how simply problems can be solved by 
means of these charts. The Drafts- 
man, May, 1944, pages 11-14, 26, 11 
illus. 


Electrical Equipment 


Effect of Altitude on Electrical 
Insulation. Part II. Leo J. Ber- 
berich, Arthur M. Stiles, Graham L. 
Moses, and Cyril G. Veinott. The 
second part of this article about elec- 
trical insulation reports the results 
of an investigation of surface flash- 
over to determine the requirements for 
clearances in aircraft electrical ap- 
paratus rated up to 600 volts and for 
use at altitudes up to 65,000 ft. Test 
results for various insulating mate- 
rials in dry air are tabulated with re- 
spect to flashover voltages. Although 
no significant differences are apparent 
among the various materials, it is 
noted that in nearly all cases the a.c. 
peak values are somewhat higher 
than the d.c. values. Several indica- 
tions are cited to show that surface 
flashover under dry conditions is in- 
fluenced primarily by the density of 
the air surrounding the material under 
test. Breakdown tests with moisture- 
laden air are described and _ results 
are plotted and compared with data 
for dry-air conditions. The effects 
of snow or ice particles are reported 
and comments are made concerning 
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the conclusions to be drawn from the 
experiments. The properties of the 
various materials tested are discussed, 
as well as the theories that account 
for the variations in the results ob- 
tained. 

In order to obtain comparisons be- 
tween tests made on laboratory samples 
and those made on a particular piece of 
apparatus, a brush-holder assembly for a 
28-volt aircraft generator was investi- 
gated. This experiment is described. 
It is noted that there is a similarity in 
the conditions encountered by electrical 
apparatus used on railways and appara- 
tus used in aircraft because both types 
are subjected to moisture, vibration, 
and dirt. Comparisons therefore are 
made of test results on these two classes 
of apparatus with respect to striking 
and creeping distances. The factors of 
safety are discussed. The results of 
all the tests are summarized in the six 
concluding paragraphs. Aero Digest, 
May 15, 1944, pages 122, 124, 126, 224, 
225, 11 illus. 


Engines 


The Napier Sabre Engine. Part II. 
J. A. Oates. This installment  re- 
veals the procedures and’ equipment 
involved in the production of the six- 
throw crankshafts for the Napier 
Sabre engine, two of which are fitted 
to each engine. It also deals with the 
machining operations on the con- 
necting rods and certain minor com- 
ponents. Beginning with the ma- 
chining sequence, crankpin turning, 
and web operations, the study con- 
tinues with particulars on drilling 
the journals, oil holes, bolt seats, 
grinding the web profile, drilling the 


MECHANISM ; 
STROMBERG PS-6 UPDRAFT INJECTION 
CARBURETOR 


Now in production for use in Army helicopter engines, this new PS model of the Bendix- 
Stromberg injection carburetor is said to maintain the ice-free characteristics of larger 
injection-carburetor types that equip the majority of Allied tactical aircraft. Incorporat- 
ing basic design features called for by Army and Navy Specifications, the PS carburetor 
will be available to private plane engine builders after the war. 
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FAST AS AN ARROW AND 
AS SMOOTH IN FLOW 


Free flowing—non leaking—that’s 
the keynote of Arrowmatix valves 
The same size hole through the 
valve plug as through the hose fit. 
tings—no constrictions, no checks 


in the smooth rapid i 
Pid passage of oil 


The AFV.-7 unit, illustrated here 
ves some idea of the Special fir. 
tings which can be adapted to a 
standard Arrowmatix valve. We 
design or build to your specifica- 


tions any type of fuel i 
ing oil valve, 


Arrowmatix valves ar 
strong, reliable, 


Operate freely at tem 
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from —70° +175°, 
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flange, countersinking, and connect- 
ing rods. It then proceeds with in- 
formation about the cap bolt holes, 
the sleeve, the sleeve ball, sleeve 
worm housing, and the impeller. 
The installment is concluded with 
production data on the propeller shaft 
cover, pantograph milling and grind- 
ing, and the gears. Aircraft Produc- 
tion, May, 1944, pages 230-240, 30 
illus. 


Synthetic Rubber Applications on 
Aircraft Engines. Gertrude H. Spre- 
mulli. A report of laboratory tests of 
synthetic-rubber vulcanizates typical 
of those available for aircraft. The 
tests revealed the following points: 
(1) Synthetic rubber stocks vary greatly 
both in percentages and rates of weight 
loss during aging at 212°F. (2) 
Changes in physical properties of the 
stocks tested during oil aging are a func- 
tion of both the temperature of testing 
and of the aniline point of the oil. (8) 
Gum extracted by aromatic fuel from 
synthetic rubber stocks varies with the 
temperature and, to a much smaller 
extent, with the length of time of ex- 
traction. (4) X-Ray diffraction analy- 
sis provides a means of identifying some 
of the polymers and crystalline fillers in 
a stock and also yields information re- 
garding the particle size of the fillers 
present. SAE Journal, June, 1944, 
pages 255-275, 280 (Transactions), 45 
illus. 


“Double Wasp” Engine Now Mass 
Produced at Kansas City. Franklin 
M. Reck. A general account of how 
the R2800-C Double Wasp engine is 
manufactured at the Kansas City 
plant of Pratt & Whitney. The in- 
formation given is mainly about the 
plant layout and the system of pro- 
duction flow. It includes descrip- 
tions of the assembly lines, conveyers, 
propeller-shaft department, equip- 
ment for machining front and rear 
aluminum crankcase sections, and 
the number of personnel. Aero 
Digest, May 15, 1944, pages 128, 130, 
4 illus. 


Power Unit Trends. Part V: Petrol 
Injection for Aircraft. This is the fifth 
installment of a series of articles dis- 
cussing power units for transporta- 
tion. Other installments have re- 
ferred to surface vehicles. The writer 
discusses fuel injection for spark ig- 
nition engines. It is noted that the 
method usually employed is by injec- 
tion under pressure through an atom- 
izer directly into the cylinder or into 
the induction pipe adjacent to the 
inlet port. The equipment used for 
gasoline engines is similar to that 
employed for oil engines: 

The injection method makes possible 
the use of gasolines of lower volatility 
developed with the object of reducing 
fire hazard. By dispensing with a 
carburetor, icing trouble is prevented. 
Other subjects discussed are fuel-in- 
jection timing, some of the difficulties 
experienced with fuel injection, and in- 
jection equipment. Modern Transport, 
April 22, 1944, page 7, 2 illus. - 
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THOUSANDS of deadly “eggs” have been laid 
at Adolph Hitler’s doorstep by the American 
Air Forces — “eggs” that made possible our 
invasion of Europe. And now these “ x 
are falling again on Japan. In this advertise- 
ment we pay tribute to the Air Forces’ per- 
sonnel who operate the communication equip- 
ment of these aerial battleships — to the radio 
operators, many of them pre-war “hams.” 

Without radio — without these gallant fly- 
ing “hams”—the daring coordination of 
thousands of planes would be impossible. 
These men are risking their lives daily so that 
American formations may communicate with 
each other, with the ground forces, and with 
their home bases. 

We at Titeflex like to think that we are 
playing our part in making radio communi- 
cation possible in aircraft. For high frequency 
signals from the ignition would completely 
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Ham and Eggs 


blot out radio communication if the ignition 
systems of aircraft engines were not efficiently 
shielded. We are proud that the Titeflex 
RADIO SHIELDED IGNITION HARNESS 
has met and passed the most severe test for 
electrical and mechanical durability — that 
of service on America’s war planes. 

But in the aviation business, today’s best is 
not good enough for tomorrow. That is why 
the Titeflex research staff is testing, testing, 
testing to improve Titeflex products. To meet 
the need for shielding and flexible tubing of 
even wider usefulness in postwar aviation is 
the goal of Titeflex engineers. If you have 
any problems which these engineers may help 
you solve, you are invited to consult them now. 


TITEFLEX, INC. 
514 Frelinghuysen Avenue, 
Newark 5, New Jersey 
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On course! 


You may have to explain the picture to non-flyers. 
It is not an airplane. Capt. Albert “Pinky” Stain- 
back, veteran United Air Lines pilot, is at the con- 
trols. He is approaching a Pacific Ocean port, with 
visibility zero...in the Link Trainer. 


Stainback notes that his altitude is 1,800 feet, 
air speed 160 miles per hour. The rhythmic dot- 
dash of the Morse “A” in his earphones is merging 
smoothly now with the dash-dot of the ‘“N”’ sig- 
nal, which tells him he has found the “on-course” 
signal. He is on the beam. 


Veteran “Pinky” Stainback knows he has to fol- 
low the beam to the “cone of silence; a dead spot 
of radio. When the beam hum dies off to silence 
and then resumes, he has his exact location with 
respect to the airport. Following instructions 
from the airport control tower, he now is pre- 
pared to land. 


Thus United Air Lines pilots practice approaches 
to distant ports in the Link—without leaving the 


ground! Thorough training in instrument flying 
has served United’s pilots well—on 880 Pacific 
Ocean crossings in 1943, flying men and materials 
to faraway fronts. United crews also chalked up 
2,400 military flights in the Western Hemisphere 
last year, besides flying the company’s regular 


ess schedules. 


nation-wide p 


CAPT. STAINBACK tackles an instrument flying problem in 
the Link at United Air Lines’ San Francisco terminal, under 
the watchful eye of Link Instructor Lyman Ellis. 


LINK AVIATION DEVICES, INC.» BINGHAMTON, NEW YORK 
LINK MANUFACTURING COMPANY, LTD., Gananoque, Ontario 


Link Trainers, Aviation Sextants, and other products contributing to the safety of flight 
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Flight Technique 


Chandelle—The Boosted Turn. E. 
C. Bailly. An analysis of the chandelle, 
with some observations on how the 
student pilot can be made to under- 
stand it. Fundamentally, the chan- 
delle is defined as a diving and climb- 
ing turn in which the climb and the 
turn are so excessive that they can be 
maintained for only a comparatively 
short period of time. A sequence for 
performing the maneuver is outlined. 
Overbanking is indicated as the mis- 
take most commonly made by a 
student in doing chandelles. Air 
Facts, June, 1944, pages 77-82. 


Flight Testing 


Production Test Pilots. R. L. 
Stephens and Arthur E. Chapman. 
Flight testing and training of produc- 
tion test pilots is the subject of this 
article telling how the work is being 
carried out by Goodyear Aircraft Cor- 
poration at Akron, O. Flight testing 
is conducted on a quantity-production 
basis at Goodyear, and it is stated that 
success has been achieved through the 
careful selection and training of test 
pilots, the scientifically worked out 
flight-testing sequence, and the radio 
watch kept over each flight to safeguard 
the pilot and his plane. The work of 
the flight-test division is described in 
some detail. Air Trails, July, 1944, 
pages 34, 35, 56, 4 illus. 


Gliding and Soaring 


Gliders for Export. Erwin L. 
Schwatt. Beginning with a list of 
the general specifications to which 
seaplane gliders are built, a sum- 
mary of the glider’s tactical and 
strategie value, and a brief review of 
its history, this article goes on to 
differentiate between gliders built (by 
the Ventnor Boat & Plane Corp.) for 
domestic use and those built for for- 
eign operation. It then describes the 
characteristics that distinguish the two 
export types, known as the Stork and 
the Pelican. Photographs _ illustrat- 
ing the features that mark their de- 
parture from conventional designs are 
shown. Aero Digest, May 1, 1944, 
pages 109, 224, 4 illus. 

Gliders Away! An article describ- 
ing and illustrating the use of military 
gliders in warfare. In discussing 
developments in glider technique, 
particular attention is given to the 
system that enables powerful tow- 
planes to pick up stationary fully 
loaded gliders from small fields with- 
out landing themselves. Reference is 
made to the CG-13A, a larger ver- 
sion of the CG-4A, capable of carry- 
ing more than 30 troopers or an 
equivalent load in equipment. Army 
Ordnance, May-June, 1944, pages 521- 
528, 15 illus. 

A Training Glider for High Schools. 
Wesley B. Hammond. A high-school 
teacher’s ideas regarding the theo- 
retical design of a training glider suit- 
able for “teen-age” boys are set forth 


PERIODICALS 


in this article. 
place glider with enclosed fuselage of 
steel construction, high-position wood 
wing, and square-tipped tail surfaces. 
A single wheel in combination with a 


It would be a single- 


skid is advised. It is stated that the 
glider need not have a high gliding 
ratio, but that stability must be ex- 
cellent. Soaring, November-December, 
1943, page 9, 1 illus. 

Rocket Power for Gliders. Cedric 
Giles. The installation of a number 
of small rocket-power units in the 
military glider to make it self-propel- 
ling whenever the need for tactical 
maneuvers arises is discussed. The 
advantages that might be gained by 
using rocket auxiliary power units 
instead of a small aircraft engine with 
propeller are noted. It is stated that 
with rocket units there would be less 
drag and the units would be less vul- 
nerable to enemy attack. 

Other possible glider developments 
and uses in the field of military avia- 
tion are suggested. These include ship- 
towed gliders instead of barrage bal- 
loons, possibly manned and armed for 
defense against enemy attack or for at- 
tacking submarines; armored gliders as 
“flying pillboxes”; composite aircraft 
consisting of a fighter plane attached be- 
neath a large glider; and a pickaback 
glider, powered by jets, attached to an 
airplane for assistance in take-off. Ex- 
periments with rocket gliders are re- 


viewed. Astronautics, March, 1944, 
pages 7-10, 16, 6 illus. 
History 

Call It Re-Conquest. Frank H. 


Ellis. An account of the First Alaska 
Air Expedition. Taking off from 
Mitchel Field, New York, on July 15, 
1920, the flight went as far as Nome, 
Alaska, returning to New York on 
October 20 of the same year. The 
expedition’s equipment is described; 
the participating flyers are listed; 
scheduled stops in the United States, 
Canada, and Alaska are noted; and 
events that happened along the way 
are related. Canadian Aviation, May, 
1944, pages 47, 48, 94, 96, 4 illus. 
Remember the ‘“Nancies?” Lt. 
John B. Goodman. A historical re- 
view of the first successful trans- 
atlantic flight made by the NC-1, 
NC-38, and NC-4 Navy airplanes, 
which were among the forerunners 
of the large flying boats used in the 
present war. U.S. Air Services, 
May, 1944, pages 12-14, 42, 2 illus. 


Icing 


Ice. Part IV. Robert N. Buck. 
The concluding article in a series on 
flying during icing conditions and in 
snow. Part IV is concerned with prob- 
lems involved in flying near, about, 
and through fronts, in some instances 
when the temperature is above freez- 
ing and in others when it is below freez- 
ing. Describing certain different sets 
of frontal conditions when ice may be 
encountered, the writer advises the 
pilot on what to do in each supposed 
case. He also tells how snow is formed 


and explains the effects of orographic 
lifting upon the formation of ice. Air 
Facts, June, 1944, pages 15-20. 


Inspection 


Statistical Control in the Inspection 
of Materials. Margaret Phipp. A 
brief outline is given of a system for 
keeping records of the inspection of 
special steels. The method of main- 
taining an inventory of stocks of ma- 
terials is explained and the routine of 
making these records is described. 
Typical record cards are reproduced. 
Aircraft Engineering, April, 1944, 
page 119, 1 illus. 

Factors Influencing the Interpreta- 
tion of Aircraft X-Ray Films. Robert 
Taylor. Five reasons why X-ray in- 
spection is considered essential for 
aircraft production are given. It is 
stated that the method saves machine- 
and man-hours, conserves critical mate- 
rial, speeds production, controls qual- 
ity, and helps train workers. Some 
typical X-ray applications are de- 
scribed. The X-ray inspection and 
interpretation of welds is discussed. 
The writer explains how X-ray inspec- 
tion augments other test procedures 
and also provides necessary information 
that can often be obtained in no other 
way. Industrial Aviation, June, 1944, 
pages 32-34, 5 illus. 


Instruments 


Electrical Instrument Overhaul. A 
description is given of electrical-instru- 
ment test panels and other equipment 
used in the shops of the Alameda 
Naval Air Station. The equipment 
was designed to provide overhaul per- 
sonnel with compact test facilities. 
Aviation Maintenance, June, 1944, 
pages 56-58, 6 illus. 

Calibration of Airspeed Meters. J. 
B. Rea. An explanation of how flight- 
test time may be reduced in the overall 
calibration of air-speed meters. 
Through demonstrations, which include 
the use of mathematical formulas, it is 
shown that once the position error 
curves have been established for any 
given airplane further flight-testing with 
trailing-bomb or speed-course methods 
should not be necessary in determining 
the overall calibration curves.  In- 
stead, the overall calibration curve may 
be obtained at any time by combining 
the position-error calibration curves 
with the latest equipment-error cali- 
bration. The major factors accounting 
for the difference between the air- 
speed meter reading and the true indi- 
cated air speed are described under the 
headings of instrument error, line error, 
pitot error, interference error, angle-of- 
attack error, and compressibility error. 
Aero Digest, May 15, 1944, pages 88, 
90, 92, 5 illus. 

Thermal Locators. 
liams. 


Ralph O. Wil- 


This article was written to 


stimulate interest in the development 
of a practical thermal locator for 
sailplanes by outlining methods that 
have been suggested and on which some 
work has been done and possibly to 
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ROEBLING 


WIRE ROPE AND STRAND « FITTINGS + COLD 
ROLLED STRIP »* AIRCORD SWAGED TERMINALS 
AND ASSEMBLIES *« ROUND AND SHAPED WIRE 
WIRE CLOTH AND NETTING + HIGH AND LOW 
CARBON ACID AND BASIC OPEN HEARTH STEELS 
SUSPENSION BRIDGES AND CABLES « ELECTRICAL 
WIRES AND CABLES « AERIAL WIRE ROPE SYSTEMS 
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From steel making to strand laying...we never forget 


this fact...that pound for pound, control cord has 


than any other piece of equip- 


NOTE 
Internal 
Bearings 


ROEBLING CONTROL CORD is a product of open hearths, 
blooming mills, rod and wire mills, stranding and closing 
shops ... plus machinery and men . . . dedicated solely to 
the specialized manufacture of wire. That's why Roebling has 
merited the confidence of the aircraft industry for more than 
30 years. That’s why Roebling is an ideal source of supply 
for your company’s needs in Control Cord and Strand, Term- 
inals, Complete Swaged Assemblies, Control Casing, Special 
Wires and Cables, and Slings. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON 2, NEW JERSEY + Branches and Warehouses in Principal Cities 


ROEBLING 
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open new channels of investigation. 
It is noted that it makes little difference 
whether the rising air currents are a 
succession of bubbles or fairly steady 
currents of warm air; the problem of 
detection is about the same. The 
scope and range of detection are dis- 
cussed and eight proposed channels of 
investigation are listed and studied. 
Gliding, May, 1944, pages 8-10, 12, 14, 
9 illus. 

Pelorus Drift Sight. Ned G. Levien. 
A description is given of a pelorus 
drift sight for aircraft in which plas- 
tics are used for the head or sighting 
tube, the base, and the two dials. 
Modern Plastics, May, 1944, page 120, 
1 illus. 


Landing Gear 


Float Repair Know-How. G. E. 
Nistal. Some standard and specialized 
maintenance procedures for float gear 
under wartime operating conditions 
are reviewed. Among the recom- 
mended and discussed practices are: 
frequent inspection of the lower por- 
tions of the bulkheads, as well as of 
the bottom of the pontoons; certain 
safeguards against the initiation and 
spread of corrosion; water tests for the 
general detection of leaks; the absolute 
avoidance of welding in any float-gear 
repairs; the employment of rivets for 
patches and the temporary substitu- 
tion of screws if rivets are not available; 
removal of decks in top overhaul or 
major repairs; and methods of caring 
for struts. Air Tech, June, 1944, 
pages 31-34, 78, 22 illus. 

Giant Aircraft Tires for the Lan- 
caster. Some notes on the fabrication 
of landing-wheel and tail-wheel tires 
for Lancaster bombers and mailplanes. 
The procedures referred to are those 
employed by the Dunlop Tire and 
Rubber Goods Company, Ltd., of 
Canada. In addition to an outline of 
the main production processes, the 
article includes data relative to the 
construction of the tires and to the 
methods by which they are installed 
on the planes. Attention is called to 
the fact that a considerable quantity of 
synthetic rubber is incorporated in the 
tires. Commercial Aviation, April, 
1944, pages 53, 54, 4 illus. 


Lighter-Than-Air 


London Express. Michael J. Ker- 
wan. Some of the potentialities in the 
development of lighter-than-air craft 
for postwar long-range use are noted. 
While indicating certain problems in- 
volved in the development of com- 
mercial airplanes for this purpose, the 
writer recalls Germany’s prewar ex- 
perience in operating airships safely 
and profitably over transoceanic routes. 
Among the advantages of the lighter- 
than-air craft which he cites are: the 
requirement of fewer refuelling stops 
than for an airplane; the pick-up or 
drop-off of cargo and passengers with- 
out stopping; greater passenger com- 
fort; and the United States’ control 
of the helium supply. Skyways, June, 
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1944, pages 28-31, 72, 
Need Airships,” by Rear Adm. C. E. 


7 illus.; “We 
Rosendahl, Collier’s, June 10, 1944, 
pages 14, 15, 4446, 5 illus. 


Maintenance 


R.C.A.F. Attaining Maximum Serv- 
iceability Through Standardized 
Maintenance. Some figures are given 
to show the high serviceability record 
the Royal Canadian Air Force has at- 
tained for its planes. It is stated the 
record is not the result of departures 
from commonly accepted operational 
practices in servicing and repairing 
aircraft. Rather, success is attributed 
to standardized maintenance proce- 
dures that have been tested and proved 
for each type of aircraft; the establish- 
ment of time schedules for the comple- 
tion of work; the employment of 
“Saturation” crews to expedite servicing 
and repair within pre-established time 
limits; the basing of inspections upon 
predetermined time-expired schedules 
for planes; and the establishment of a 
smoothly functioning central control 
system. Maintenance and inspection 
schedules, as well as other features of 
the system, are described and _illus- 
trated. Aviation Maintenance, June, 
1944, pages 39-46, 11 illus. 

Brake and Wheel Maintenance. 
William 8. Friedman. Definite pro- 
cedures are outlined for the care of 
aircraft brakes and wheels during 25- 
hour, 50-hour, 100-hour, and 500-hour 
maintenance checks. Parts requiring 
special attention during these routines 
are pointed out, and advice is given on 
the causes of and cures for insufficient 
braking action, brake dragging, etc. 
The article also offers explanations of 
the functions of an airplane’s brakes, 
the operating principle of the Good- 
year disc-clutch brake, and the es- 
sential difference between mechanical 
and hydraulic brakes. Air Tech, June, 
1944, pages 41-48, 78, 9 illus. 

Hi Fellah! Joe Chase. The novice 
aviation mechanic is told how to go 
about cleaning an airplane. Notes are 
included on the parts of the airplane 
that require special attention, on what 
cleansing agents to use, and on certain 
practices to be avoided. Air Facts, 
June, 1944, pages 36-38. 

Cleaning Technique for Rust-Proof 
Shipping and Storage. Herbert B. 
McKean. A discussion of the cleaning 
processes that should precede the ap- 
plication of preservatives in the cor- 
rosion-prevention care of metal parts. 
Two classes of cleaning—solvent and 
alkaline—are considered. In the sol- 
vent classification the procedures of 
immersion cleaning, spray cleaning, 
and vapor degreasing are described. 
In the alkaline classification data are 
given relative to immersion cleaning, 
spray cleaning, and electro-cleaning. 
Flying, June, 1944, pages AC-20, AC- 
21, AC-23, 5 illus. 


Management 


Saving Is Much More Than Sal- 
vage. K.J. Tangerman. It is stated 


that new concepts of conservation call 
for the more effective use of the three 
factors of industrial management— 
that is, man power, materials, and ma- 
chines. The article describes how 
operations in aircraft plants can be 
improved through the cooperation of 
the special staff department and line 
committee, A chart shows a sug- 
gested set-up for an aircraft-plant con- 
servation department. Wings, June, 
1944, pages 1058-1060, 2 illus. 


Marketing 
Here Are Your Markets. Part I. 
John Foster, Jr. Results are re- 


ported of a survey to determine what 
states and regions of the United States 
present the best customer potential for 
aircraft distribution. With the data 
analyzed on a state-by-state and region- 
by-region basis, this first of three articles 
is concerned with the New England, 
Middle Atlantic, and South Atlantic 
states. Subsequent articles consider 
the East North Central, West North 
Central, East South Central, West 
South Central, Mountain, and Pacific 
regions. Information for each area in- 
cludes the following: (1) total family 
population; (2) the percentage of the 
United States’ family population con- 
tained in each state’s and region’s 
family population; (3) percentage of 
state and regional buying income, each 
related to the country as a whole; (4) 
percentage of United States retail 
sales within the buying power and buy- 
ing habits of each state and region; (5) 
number of passenger automobiles regis- 
tered; (6) number of passenger auto- 
mobiles per 100 families; (7) number of 
aircraft registered as of October 1, 
1941; (8) percentage of the country’s 
aircraft registrations in each state and 
region; (9) number of nonair-line pilots 
registered as of October 1, 1941; (10) 
number of airports; (11) number of 
airports per 1,000 sq. mile; and (12) per- 
centage of country’s airports in each 
state and region. 

For comparative purposes, a final 
market rating of Class A, B, C, D, or E 
is applied to each state. Market rat- 
ings for the nine regions list them first 
to ninth, in order of importance. All 
of the information is summarized in 
tabular form. Two of the conclusions 
brought out by the survey are that 
New York, Pennsylvania, and Califor- 
nia are the best individual aircraft 
market states and that these three 
states are dominant in two of the three 
best market regions. Aviation, May, 
1944, pages 110-115, 5 illus. 

Keying Market Research to the Air- 
craft Industry. E. E. Lothrop. Sug- 
gested research procedures are out- 
lined as a basis for postwar aircraft- 
merchandising programs. In the de- 
scribed methods of analyzing what 
planes can be sold and how many the 
market can absorb, three major outlets 
are considered—amilitary, transport, and 
private. The ultimate military de- 
mand is noted as dependent upon five 
principal factors: first, length and 
severity of the war and, as a related 
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WE'VE BEEN ASKED 


Riveting is a highly satisfactory method of joining Dow- 
metal Magnesium Alloy fabricated forms. In those fields of 
manufacture where the weight-saving and fine strength 
characteristics of a metal are important, Dowmetal offers 
a number of exceptional qualities to supplement the fact 
that it is the lightest of all structural metals. 


Dowmetal is readily suited to hot or cold riveting by standard 
methods. Anodized rivets of the proper aluminum alloy are 
generally specified. Drilling is recommended in preference 
to punching, especially in heavy sheet or extruded sections. 


bringing 

Flush heads are provided by machine countersinking or by | conditio! 

An example of the riveting ot 

dimpling with the correct tool. While either the squeeze Dowmetal sheet. as applied te § be capit 

an aircraft vertical fin sub- (jetrimer 
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Dow, as the pioneer and largest producer of magnesium, has accumulated § : ss 


comprehensive technical data on the riveting of magnesium alloys, and on§ May, 1! 
the application of the riveting technique to various types of Dowmetal fabri- f 261, 263 
cation. Complete facilities are maintained in the Dow plants for the actual 
production of riveted assemblies, in quantity as well as in small or experi- 
mental lots. Dow's experience and production capacities are readily available f 
to assist you in any phase of Dowmetal riveting methods. Tes ; 
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factor, the number of planes surviving 
hostilities; second, decisiveness of the 
victory and peace terms; third, the 
) role of the United States in international 
5 policing; fourth, new developments in 
§ military aircraft and the resulting ob- 
) solescence rate for existing craft; and 
fifth, public and Congressional reaction 
toward continued military spending. 

For the transport market the re- 
> searcher is advised to survey and an- 
alyze: (1) each domestic air-line op- 
erating company as to present equip- 
ment and projected expansion plans for 
equipment for the postwar period; (2) 
each American-operated international 
air-line company as to present equip- 
ment and projected expansion plans for 
the postwar period; (8) fixed-base 
operators as to present equipment and 
plans for contemplated expansion in the 
postwar period; and (4) foreign-oper- 
ated air-lines for new equipment (con- 
tact their representatives in the United 
States as to plans for new equipment and 
for resumption and expansion of ser- 
vice in the postwar period). 

The proposed planning procedure 
for the personal-plane market is out- 
lined under steps of: (1) stripping away 
generalities that fail to suggest positive 
action; (2) reducing to their proper 
stature of importance and probability 
the various alarming aspects of the 
postwar aviation-manufacturing —busi- 
ness which are amplified by some inter- 
ests to make political issues; (3) col- 
lating for examination the specific con- 
ditions under which the individual busi- 
ness may expect to operate after the 
war; (4) distinguishing circumstances 
that can be controlled from those not 
susceptible to control, so that no time 
or energy are wasted on things that the 
individual alone cannot correct; (5) 
bringing into sharp perspective the 
conditions that are favorable and should 
be capitalized on, and those that are 
detrimental and should be counter- 
acted. General factors that the per- 
sonal-plane manufacturer must con- 
sider in postwar planning, as well as 
some broad objectives for all postwar 
aviation concerns, are listed. Aviation, 
May, 1944, pages 124, 255, 257, 259, 
261, 263. 


Materials 


The N. E. Steels in the Post-War 
| Era. Edwin F. Cone. Details are 
given of a survey conducted to obtain 
responsible opinions about the part 
National Emergency steels may play 
in industry after the war. A sum- 
mary of conclusions is presented. 
Metals and Alloys, May, 1944, pages 
1122-1128, 3 illus. 

Magnesium. Samuel Crowther, 
3rd. A record of the development of 
Magnesium as a structural metal, to- 
} gether with a study of its aircraft 
applications. The characteristics of 
the metal are described and a sum- 
; mary of the alloys that are at present 
} available for aircraft use is given. 
In addition to reviewing the past de- 
velopment and present applications of 
magnesium for airplanes, the writer 


PERIODICALS 


makes some general predictions as to its 
utility in the future, stressing three 
points that will be of paramount im- 
portance to the aircraft industry: (1) 
In practically all types of aircraft ap- 
plications magnesium will save any- 
where from 5 per cent to 50 per cent in 
weight. (2) Magnesium offers a special 
advantage in pure monocoque con- 
struction because it makes possible the 
use of thicker skins without any increase 
in weight. (3) Desirable smooth, flush, 
and polished surfaces may be obtained 
through the use of magnesium. The 
article is supplemented by two tables, 
one of which lists the composition and 
characteristics of Dowmetal alloys, the 
other the relative weights of structural 


metals. Air Tech, June, 1944, pages 
35-38, 74, 5 illus. 

16:2—The Forgotten Stainless 
Steel. Max E. Tatman. The ad- 


vantages of 16:2 type stainless steel 
(known as Type 431 commercially) 
over 18:8 stainless steel from a strength- 
weight ratio standpoint are outlined. 
It is noted that this is important in 
modern aircraft design, especially in 
the case of seaplanes. While at one 
time 16:2 alloy was not easy to melt, 
steel mills have overcome the difficulty 
by improved technique. Furthermore, 
heat-treating characteristics of the 16:2 
type have now been more thoroughly 
investigated. Some of the improve- 
ments in 16:2 steel developed through 
recent research programs are indicated. 
The Iron Age, May 11, 1944, pages 70, 
71, 160, 5 illus. 

Plane Facts About Glass. This 
article deals with the processing of 
safety plate glass for aircraft applica- 
tions, as carried out by Libbey-Owens- 
Ford. In addition to the fundamental 
operations in the fabrication of glass, 
it outlines methods of bending glass 
and combining it with plastics. Vari- 
ous uses of glass in airplanes are noted 
and the several aircraft activities in 
which Libby-Owens-Ford is engaged 
(involving both experimental pro- 
jects and actual glass production) are 
mentioned. Air Tech, June, 1944, 
page 46. 


Metallurgy 


The Metallurgy of Modern Alloys. 
R. H. Harrington. This is the twelfth 
installment of an article on heat-treat- 
ing processes for modern alloys. A 
possible concept of lattice strain as the 
pressure variable for metallic phase 
systems is offered. The discussion 


proceeds in sections titled: Pressure- 
Temperature-Concentration Planes 
Defining Phase Systems; Pressure- 


Temperature Diagrams for Some Pure 
Metals; Standard Temperature-Com- 
position Diagram for the Copper-Tin 
System. Some practical applications 
of the concept are given. Steel Proc- 
essing, May, 1944, pages 299-301, 4 
illus. 

Factors in the Development and 
Selection of High Temperature Alloys 
for Dynamic Loading. C. T. Evans, 
Jr. A description is given of some of 
the metallurgical and engineering fac- 


oY 


tors that enter into the study of the 
special heat-resisting alloys for dynamic 
stressing which are used for aircraft 
superchargers, jet-propelled aircraft, gas 
turbines, and other purposes. Because 
specific composition or test information 
cannot be quoted, the descriptions are 
of a general nature. The writer dis- 
cusses how heat-resisting alloys for dy- 
namic stressing are being developed 
and tells of the problems involved in 
producing alloys that must withstand 
heavy loads for long periods of time at 
extremely high temperatures. The Iron 
Age, June 1, 1944, pages 38-41, 6 illus. 

Refrigeration Retards Age Harden- 
ing of Aluminum Alloys. F. Keller. 
The use of refrigeration for preventing 
the age-hardening of heat-treated alu- 
minum alloys for rivets and other air- 
craft parts is discussed. Advantages 
and techniques of the procedure are 
outlined. he proper temperatures 
for retarding age-hardening are con- 
sidered. Heating and Ventilating, 
May, 1944, pages 49-52, 3 illus. 

Aging and the Yield Point in Deep 
Drawing Steel Sheets. J. R. Low, Jr., 
and M.Gensamer. The fourth part of 
an article concerning the treatment of 
deep-drawing steel for strain-aging and 
yield point relates the results of ex- 
periments in putting carbon, nitrogen, 
and oxygen back into hydrogen- 
treated sheets. Each of these elements 
was introduced singly. The experi- 
ments are described under headings as 
follows: oxidation and carburization 
of wet-hydrogen-treated specimens; 
vacuum annealing of carburized speci- 
mens; nitriding of wet-hydrogen- 
treated specimens; and the vacuum 
annealing of nitrided specimens. Steel 
Processing, May, 1944, pages 303-306. 

Heating Aluminum Billets by Low 
Frequency Induction. KE. H. Plesset 
and J. R. Chadwick. It is explained 
that low-frequency induction heating 
may be applied advantageously to 
metals of low resistivity since the 
depth of heat generation is large and 
temperature gradients in complex shapes 
are avoided. Tests connected with the 
induction heating of spar caps are de- 
scribed. The tests indicated that 250 
cycles is a satisfactory frequency for 
induction heating of spar caps prior to 
bending. From a standpoint of depth 
of generation of heat a low frequency— 
for example, 250 cycles—is superior to 
9,600 cycles for the induction heating of 
large masses of aluminum such as spar- 
cap billets. The electrical and thermal 
characteristics of the combination of an 
induction coil and aluminum billet can 
be computed with better than qualita- 
tive accuracy. The Iron Age, June 1, 
1944, pages 52-54, 3 illus. 


Meteorology 


Some Aspects of Stability Deduced 
from Vertical Wind Shear. Frank L. 
Martin. A study is made of stability 
relationships that are deducible from 
the variation of wind with height. 
The paper sets up what is offered as an 
easier construction of the stability 
field and also provides a simple quan- 
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titative means of obtaining the horj- § 


zontal distribution of the mean lapse 
rate, based on consideration of the 
vertical wind shear. By means of an 
equation and from tabulated data in 
the paper the actual spacing of the iso- 
lines of the mean lapse rate between 
shear levels may be determined. The 
writer establishes two simple tech- 
niques for determining expected changes 
in the mean lapse rate at an air ter- 
minal for periods of from 6 to 12 hours. 
The changes in stability considered 
are those caused only by advection, 
neglecting such factors as convergence, 
radiation, evaporation, and condensa- 
tion. In view of the approximations 
made in expressing derivatives in terms 


| of finite difference, the specific numeri- 


FORMULA for a 
Perfect SWIVEL JOINT 


LT 
BB2=Double rows of Ball Bearings 
EP =Effective Packing Element 
P/V=Pressure or Vacuum 
LT =Low Torque under all conditions. 


CHIKSAN Ball-Bearing Swivel Joints are built to 
this formula... therefore, they automatically 
provide for swiveling or rotation with minimum 
torque under pressure or vacuum...at high and 
low temperatures. There is nothing to tighten or 
adjust. The same Joint can be used for both 
pressure or vacuum service because the Packing 
Element is self-adjusting. 


With over 500 different Types, Styles and Sizes for every 

purpose, there is a CHIKSAN Ball-Bearing Swivel Joint 

to fit your needs. Write for latest Chiksan Catalog and 
Engineering data. 


CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 
DISTRIBUTED NATIONALLY BY CRANE CO. 


Ball Roaring SWIVEL JOINTS for ALL PURPOSES 
BREA, CALIFORNIA 


cal results are applicable only for short- 
term forecasts of approximately 12 
hours. However, these results should 
prove to be of considerable value in 


forecasting the afternoon convective § 


activity from the morning ‘‘pibal.” 


This paper utilizes vector methods § 


in the derivation and interpretation of 


the results. The Bulletin of the Amer-§ 


can Meteorological Society, March, 1944, 
pages 79-87, 3 illus. 

Atmospheric Turbulence. L. P. 
Harrison. The writer discusses the 
behavior of fall winds, which, it is 


stated, are usually generated in the 
neighborhood of high plateaus orf 
mountain ranges covered with snow. 


Examples of such winds are given and 
phenomena that reveal their possible 


intensity are listed. Other special 


winds that occur in mountainous re- 
gions, including valley and mountain 


breezes, are discussed. Soaring, No- 


vember-December, 1943, pages 7, 8. 
A Weather Station for Every Air- 


port. This article tells how to set up q 


a privately owned meteorological ob- 


servation center for small airports. It® 
states that the weather forecaster for® 
this type of station need not be aff 
trained meteorologist and advises the® 


amateur about the instruments that 


will be needed and the work performed § 


by each instrument. Instruments in- 
dicated as necessary are the psychrom- 


eter, barometer, thermometer, 
mometer, and wind vane. For more 
complete stations, the addition of af 
ficid altimeter, gas-filled balloons, 
blank weather maps is suggested. Air 
Pilot and Technician, May, 19448 


pages 14, 15, 40, 3 illus. 


Military Aviation 


This Air War is Becoming Com- 
plicated. Comdr. A. F. Bonnalie. A 


| description is given of the different 


types of bombs and mines used in ai 
war. The writer discusses mine plant 
ing, strategical and tactical bombing 
and the various of bombers 
by the Allies. U.S S. Air Services, May 
1944, pages 20, 22, 50, 1 illus. 


RAF Planes by Are 


pendix “A.” The system by whiel 
each British airplane is accompanied 
by its own inventory schedule, know! 
as Appendix “‘A,”’ is described. This 
appendix is a detailed list showing 
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Ameri- 
“I The MARTIN MARS 
ie LUXURY LINER of the air, the Martin 
affects 0 Ir 170-21 is designed to provide complete 
y Ul living facilities for 54 passengers during 


flights of 24 hours or less. 


1us 


POSTWAR PLANS! 


special 
ous re- 
yuntain ib the Mars flying boat, airline operators will 
have a successful type thoroughly tested in 
overocean transportation. She's the most efficient 
airplane yet built, per pound of material used, per 
horsepower, per gallon of fuel, and has the lowest 
ton-mile cost. 


cal ob- 
rts. .It® 
ster for 
t be af S 
ses thei Start revising your postwar plans! For these are no 
ts that ll visionary, far-distant ships. They are commercial 
formed § versions of the Martin Mars. The origina] Mars is 
ants 1n- : 
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yr more under construction. The plane of tomorrow is fly- 


se i ing today! i COMBINATION cargo and passenger 
- At war's end, Martin production lines will be carrier, the Martin 170-23 provides ac- 
a. tooled and manned for fast delivery. If the in- commodations for 34 passengers plus 
dustry is permitted to set aside funds for such ~~ 18,000 Ib. cargo. Range, 3,500 miles. 
postwar construction and employment, American : 
aviation will be first in peace as it is in war. 
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For Airplane Hangars 
For Bus Terminals 


For Truck Terminals 


- ai 


MALLORY 


Multi-Cireuit Battery Chargers 


For 6, 12 and 24 Volt Batteries 


In airplane hangars, bus, truck or van terminals, tank 
depots—wherever there are batteries of 6, 12 or 24 volts 
—Mallory Multi-Circuit Battery do an 
efficient charging job. 


Check These Features 


Controlled charging of indi- 


Chargers will 
vidual batteries. 


No moving parts — nothing 


to wear out. From one to ten batteries may be charged simultaneously, 


Excellent voltage regulation. and the correct charge for each battery is provided by 


individual controls. 
Requires no attention once 


adjustment is made and 


charging started. Mallory magnesium copper sulphide dry disc rectifiers 


assure dependability and long life. They provide a ““Time- 
Remove any battery from : ‘ 
rack without making ad- 


Tried and Proven” method of rectification which elimi- 


justments on other bat- nates all moving parts, and is noiseless in operation. Models 
ary copuete. to operate from 230 or 460 volt 3 phase AC outlets. 
Rugged construction. Built 


to withstand shocks and 
vibration. Durable steel case 
protects interior parts. 


Compactly built, the Multi-Circuit Battery Charger has 
an excellent record for low cost operation. Write direct or 
Mallory distributor for further details. 


\Pas. P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Rectostarter ix the registered trademark of & Ce 
for rectifier units for uae in atarting inte ation engine 


to your nearest 


Back the Attack— 
Buy War Bonds 


P.R.MALLORY @&CO. Inc 


ALLOR 


MAGNESIUM COPPER SULPHIDE RECTIFIERS— 
STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 
BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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) what the equipment is, how it is iden- 
) tified, who put it on, where it came 
' from, whether or not it is removable, 


| through a water curtain. 


| of corrosive attack are discussed. 


& Co., Ine. 


pngine 


and its weight. Wings, June, 1944, 


} page 1061, 1 illus. 


We’ve Got ’Em Covered. Arch 
Whitehouse. An account of how the 
Army Air Forces provide fighter cover 
for bomber groups. A chart shows the 


» setup for a hypothetical raid on the 


German city of Stettin. As the fight- 


‘ers are unable to convoy the bombers 


all the way, they are operated in com- 
plicated shifts. Mechanix Illustrated, 
June, 1944, pages 42-44, 144-146, 148, 


4 illus. 


Naval Aviation 
The AIR WAVES. Jay Allison. 


Indicating the demand for women with 
experience in various branches of avia- 
tion, this is a summary of new Naval 
regulations under which officer appli- 
cants for the Women’s Naval Reserve 
may obtain commissions of a definite 
rank. Educational and experience re- 
quirements are listed and the rank to 
be awarded for each definite set of 
qualifications are noted. Flying, June, 
1944, pages 57, 150, 2 illus. 


Paints and Coatings 
Curtiss Commandos. H.W. Tomp- 


kins. A description is given of how 
Curtiss Commandos are spray-painted 


) at the Buffalo plant of Curtiss-Wright. 


Operations are carried out in spray 
rooms provided with heated, doubly 
filtered air that is later exhausted 
The air re- 
placement system is described and the 
precautions taken to provide adequate 
illumination are outlined. Heating 
and Ventilating, May, 1944, pages 53-56, 
10 illus. 

Surface Protection of Aircraft Parts. 
V.S. Sorenson and 8. G. Andrews. A 
description of the research program 
carried out by Lockheed Aircraft Cor- 
poration in an effort to solve finish 
problems arising from the increased 
use of low-carbon steels in place of 
nickel-bearing stainless steels. The 
growing importance of galvanic cor- 
rosion in aircraft construction is stressed 
and fundamental concepts of this type 
The 
results of investigations on compara- 
tive protection afforded by various 
combinations of phosphate treatments 
and additional coatings are given, and 
finishes now in use on various steel 
parts are listed. The Jron Age. May 
18, 1944, pages 74-77. 


Personalities 


Three Airmen. John Hersey. Char- 
acter sketches are given of Gen. 


James H. Doolittle, Col. Bernt Bal- 


} chen, and Major Gen. Claire Chen- 


nault, accompanied by portraits of the 
three men by Tom Lea. The portraits 
were made by the artist in the course 
of a 20,800-mile air trip to China and 
back. Outstanding events in the ca- 
reers of these three men are outlined 
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The new version of the Republic P-47 Thunderbolt. 
cause of the new cockpit canopy. Several hundred more horsepower has been added, and 
increased fuel capacity has extended the range. 


and comments are made about their 


achievements. Life, May 27, 1944, 
pages 67—73, 7 illus. 
United’s Pioneer President. Alan 


Woods. A short biography of W. A. 
Patterson. Policies and innovations 
of United Air Lines which have been 
sponsored by Mr. Patterson are noted. 
Airlanes, May, 1944, pages 16, 39, 61, 
2 illus. 

Boss of the Heavyweights. Drew 
Middleton. Biographical data supple- 
ment this character study of Lt. Gen. 
Carl Spaatz, chief of the United States 
strategic air forces operating in Europe. 
His career in military aviation is re- 
viewed briefly, from his West Point 
graduation in 1914 to the role he has 
played in the present war. Some of 
his theories on air power are also re- 
ported. Saturday Evening Post, May 
20, 1944, pages 18, 19, 96, 4 illus. 

Giuseppe Bellanca. Some _ high- 
lights in the aviation career of Giu- 
seppe Bellanca are related. The air- 
craft designer’s interest and participa- 
tion in aviation are traced from 1906. 
Airlanes, May, 1944, pages 28, 53, 1 
illus. 


Personnel 


How Factory Bosses are Human- 
ized. Keith Monroe. A description 
is given of how the W.M.C. ‘Training 
Within Industry” program is improv- 
ing employee relations with super- 
visors and foremen at the Ryan Aero- 
nautical plant. Fifteen principles of 
Ryan personnel policy are listed. It is 
stated that the company tripled pro- 
duction during 1943 and lost only a 
third as many people as it hired with 
these methods. Wings, June, 1944, 
pages 1056, 1057, 2 illus. 


Plants 


Higgins Aircraft. Col. John H. 
Jouett. The story of how the Michaud 
shipyard of Higgins Industries was 
converted into a government-owned 
aircraft plant is related,‘ and the 
plant’s physical setup is described. 
The article is preceded by a brief bio- 


Visibility has been increased be- 


graphy of the writer, who is Vice- 
President of Higgins Aircraft, Ine. 
Airlanes, May, 1944, pages 22, 23, 
43, 2 illus. 


Plastics and Plywood 


Development of Glass-Reinforced 
Low-Pressure Plastics for Aircraft. 
Col. Paul H. Kemmer. Application of 
Glass Laminates to Aircraft. Capt. 
George B. Rheinfrank, Jr., and Lt. 
Wayne A. Norman. Forms, Proper- 
ties and Handling of Glass Reinforce- 
ments. Games Slayter. Fabrication 
of Experimental Low-Pressure Lami- 
nates. H. W. Collins. Machining 
Glass-Reinforced Low-Pressure La- 
minates. Frank E. Allen. A group of 
articles gives what is stated to be the 
first detailed account of the applica- 
tion of low-pressure glass fiber lami- 
nates to aircraft. 

The first article lists the properties 
and objectives sought in the develop- 
ment of some nonmetallic materials. 
It tells about the planning of the de- 
velopment and names the companies 
that took leading parts in the work. 
It traces the derivation of the engi- 
neering data necessary in the applica- 
tion of plastic materials to structural 
parts of aircraft and gives in tabular 
form the properties of various resin 
materials, 

The second article, on the applica- 
tion of glass laminates, gives details of 
the construction of an airplane fuselage 
made of laminated glass fiber with a 
newly developed resin, which was re- 
cently built and flight-tested by the 
Matériel Command at Wright Field. 
It reviews the experiences of the Maté- 
riel Command with high-pressure type 
laminating resins, telling of the short- 
comings of earlier materials and the fac- 
tors to which particular attention was 
paid in developing the new glass fiber. 
Details are given about the work of 
designing and building the fuselage, 
the tests to which it was subjected, and 
comparisons with other aircraft mate- 
rials. 

The third article, about the forms, 
properties, and handling of glass rein- 
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BY N-A-X 9100 series STEELS 


The challenge of non-ferrous “lightweight” metals 
in reducing weights to a minimum in the aircraft 
industry has been met through the use of N-A-X Alloy 
Steels in the above pictured aircraft landing wheels 
made entirely of N-A-X 9120, including the cold 
headed rivets. 

Through the ingenuity of the wheel manufacturer, 
and by utilizing the recognized outstanding proper- 


ties of the N-A-X 9100 Series Alloy Steels, these 


NATIONAL 
STEEL 
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wheels are lighter in weight, and stronger than the 
products they replace. 

Outstanding cold forming properties of the metal 
combined with its response to exacting heat treatment 
are demonstrated by this application. 

N-A-X 9100 Series—the original alloy-saving steel 
—no doubt can be used to the same advantage in 
some of your products. Write to us for information 


regarding this versatile alloy steel. 


GREAT LAKES STEEL CORPORATION Lz 


DETROIT 18, MICHIGAN freak’ 
THE OUFERERCE 


Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. TREN 
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forcements, was prepared by members of 
the staff of the research laboratories of 
the Owens-Corning Fiberglas Corpora- 
tion. It gives the results of extensive 
research work done in connection with 
the various forms of Fiberglas and lists 
figures for the modulus of elasticity, 
tensile strength, dimensional stability, 
and other properties. The procedure is 
described at length. 

The fourth article, about the fabrica- 
tion of experimental low-pressure lamin- 
ates, outlines the techniques employed 
by the research laboratories of Owens- 
Corning Fiberglas Corporation in the 
production of these materials. It de- 
scribes how the cloth is impregnated and 
gives information concerning the han- 
dling of viscous resins, the curing proc- 
and schedules. The test pro- 
cedures described were inspected by 
representatives of the Matériel Com- 
mand and the results verified at Wright 
Field. 

The fifth article describes the methods 
of machining glass-reinforced, low-pres- 
sure laminates. It relates the details 
of the processes of drilling, punching, 
sawing, grinding, turning, tapping and 
threading, milling, planing or shaping, 
and shearing these materials. Modern 
Plastics, May, 1944, pages 89-109, 42 
illus.; “‘Glass Reinforced for 
Aircraft,” Industrial Aviation, June, 
1944, page 46, 3 illus. 

Economical Tooling for Aircraft 
Parts. Carrol C. Sachs. A report of 
studies made of the possibilities of 
Kirksite as a substitute for steel, as a 
means toward more economical tool- 
ing for limited numbers of plastic air- 
craft parts. The physical properties 
and composition of Kirksite are listed. 
The construction of a mold for the 
hook antenna mast of a Lockheed 
Constellation is described. After es- 
tablishing the suitability of Kirksite 
in the construction of transfer molds, 
a further study was made to determine 
the hobbing characteristics of this zine 
alloy. A description is given of experi- 
ments conducted to demonstrate that 
numerous components, such as air- 
craft doors, cowl and coolant flaps, 
control surfaces, and floors, can be 
molded on Kirksite tooling. Modern 
Plastics, May, 1944, pages 124-128, 
178, 180, 14 illus. 

Plywood and Plastics. W. Nichols. 
Recent developments in the molding 
of aircraft plywood are outlined. 
The writer discusses the Thaden proc- 
ess, developed to simplify bonding 
operations and to accommodate panels 
of considerably increased size. Other 
subjects discussed are the advantages 
and disadvantages of high-frequency 
heating and the new Gallay gluing proc- 
ess, which is stated to be outstanding 
in its simplicity and ease of operation. 
The chief advantages of this process, 
Which requires no new equipment or 
plant conversion and no_ specially 
trained personnel, are summarized. 
Flight, April 6, 1944, pages 371-374, 6 
illus. 

A New Bonding Process. Based 
upon a paper written by Wilfred 
Gallay and Gerald G. Graham of the 


esses, 


PERIODICALS 


Division of Chemistry of the National 
Research Council of Canada, this ar- 
ticle describes the Gallay method for 
direct-heating of the adhesive lines of 
laminated wood assemblies. The proc- 
ess is still in the course of active de- 
velopment, but the results that have 
been achieved in laboratory and full- 
scale tests conducted at the propeller 
plant of the 8S. and S. Aircraft Company, 
Ltd., are reported. 

Essentially, the process consists of 
rendering the synthetic resin conductive 
to an electric current by the inclusion 
of a proportion of acetylene black. 
In addition to the efficiency of direct- 
heat application, the Gallay method 
is said to offer these other advantages: 
It greatly accelerates the bonding proc- 
ess; heating can be obtained from any 
ordinary source of electrical supply, 
‘an be readily controlled, and is inde- 


Postwar 


Air Transport and the Future. L. 
Welch Pogue. An analysis of the 
probable growth trends in postwar air 
travel, air cargo, and air mail. Re- 
viewing the history of volume pas- 
senger travel, the Chairman of the 
Civil Aeronautics Board points out that 
air transport will not depend upon a 
percentage of existing markets but that 
its superior speed will create more 
traffic. It is his opinion that the pri- 
mary contribution of air transport will 
be in the development of long-haul 
traffic and that the extremely short- 
haul market is at present outside the 
sphere of air transport’s maximum 
economic utility. With a general de- 
crease in air-transport rates indicated, 
predictions are made as to the actual 
rates that will be charged for passengers, 
cargo, and mail. Flying, June, 1944, 
pages 21-23, 144, 148, 4 illus. 

Fundamental Requirements of 
Post-War Transport Airplanes. 
Charles Froesch. It is predicted that 
the change from the wartime mobili- 
zation of the air lines to normal com- 
mercial practices after the war will 
take several years. After this there 
will be a period of readjustment and 
expansion that will last from 4 to 6 
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pendent of the type of press used for 
the bonding operation; and _ special 
equipment for its application is not re- 
quired. Aircraft Production, May, 1944, 
pages 210, 211, 2 illus. 

Bearing Strength of Plastic Mate- 
rials. R. T. Schwartz and Edward 
Dugger, Jr. A report of an investiga- 
tion undertaken to determine the 
bearing strength of thermoplastic and 
filled thermosetting plastic materials 
at room temperatures. The investiga- 
tion was made because of the neces- 
sity, at times, for using bolted and 
riveted joints instead of glued or ce- 
mented joints, and no data have been 
available on the bearing properties. 
Sections of the article describe the 
materials tested, the test procedure, 
and the results of the tests. Modern 
Plastics, May, 1944, pages 133-137, 
180, 182, 184, 13 illus. 


Aviation 
years, 


; Next, there will be the de- 
velopment era of efficient large-scale 
operation of improved airplanes and 
ground handling. 

It is stated that the transport air- 
plane standardization of the past 7 
years with the DC-3 will give way to 
the development of five distinct types 
of airplanes in scheduled air transport 
during the second postwar period. The 
fundamental requirements and_ basic 
specifications for these transport planes 
are outlined. The principal design 
criteria and the operating requirements 
most desirable from the air-line opera- 
tor’s point of view are listed. SAE 
Journal, June, 1944, pages 225, 232 
(Transactions), 9 illus. 

Postwar Preview. P. G. Johnson. 
The President of the Boeing Aircraft 
Company discusses the course of the 
aircraft-manufacturing industry after 
the war. Itisstated that the activities 
of the individual manufacturer will de- 
pend upon continuing military need for 
the particular type of airplane he is 
building today or has ready for produc- 
tion in the immediate future; upon 
air-line and private-owner needs; upon 
the adaptability of both his engineering 
force and manufacturing facilities to 


The 5,000th Flying Fortress built by Boeing since Pearl Harbor is autographed with the 


names of thousands of employees of the Boeing Aircraft Company at Seattle. 
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When the Lockheed Constellation made its 
recent record flight across the country, 
every second of the time every moving part 
depended on the accuracy of its manu- 
facture to keep going at its highest point 
of efficiency. And when, as in the illustra- 
tion above, a sister Constellation loads 100 
fully equipped American Soldiers for trans- 
port to the battle front, every moving part 
on that plane must function efficiently too, 
to within one '/;909 part of an inch or less 


Precision manufacture of airplane parts by 
Tel-Air means just what it says -our record 
on the most rigid inspection by Army and 
Navy is 99% / 199% acceptance 


We understand specifications, we can quote 
intelligently and = produce in quantity 
promptly--with uniform precision, toler- 
ance, concentricity and supe 
drilling and finishing throughout 


accurate 


li precision parts enter into your post war 
plans, remember—Tel-Air parts do not fail. 
Your own blue prints and specifications will 
have our immediate attention 


THE TELEOPTIC COMPANY 
722 Marquette St. 


Racine, Wisconsin 
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the production of peactime goods; and 
possibly upon new markets and _ the 
possibility of cooperative efforts with 
other industries in his geographical 
area. 

It is pointed out that the aviation 
industry, which has a large responsi- 
bility in the prosecution of the war, 
will have the job of building up peace. 
time aviation to the point where it can 
take the fullest possible advantage of 
wartime growth. Air Trails, July, 
1944, pages 19, 58, 60, 1 illus. 

Belgian Post-War Civil Aviation, 
By a Belgian Airman. Predicting cer- 
tain courses that Belgian postwar avia- 
tion will follow, the writer explains 
why he believes Belgium will play a 
prominent role in future European 
aerial development. He discusses the 
continuance and establishment of air 
lines in Belgium, in the Congo, between 
Belgium and other European countries, 
and between Belgium and the Congo. 
A highly efficient aerial substructure is 
indicated as a basis for Belgium’s post- 
war air-commerce program, and_ the 
hope is expressed that government-sub- 
sidized competition will be done away 
with after the war. It is thought that, 
within Belgium proper, a single air- 
port of intercontinental size would be 
sufficient to serve all the traffic, while § 
helicopters are judged to be the most 
efficient means for transporting people 
over its comparatively short distances. 
On the other hand, the distances and 
nature of the Congo’s interior are said 
to lend themselves particularly to the 
use of the airplane, not only for air lines 
but for personal flying as well. Aero- 
nautics, May, 1944, pages 28-30, 3 
illus. 


Selecting an All-Purpose Airline 
Fleet for Postwar. J. G. Goodenough. 
While admitting that the question of 
the types of aircraft that will be re- 
quired by the commercial air lines 
after the war is a highly controversial 
one, the writer suggests four general 
types as a basis for reasoned argument. 
Specifications are given for a short-haul 
passenger or freight transport, an inter- 
city passenger or short-haul transport, a 
transcontinental or transoceanic trans- 
port, and a miail-express transport. 
Consideration is given to the weight of 
the engines, fuel consumption, weight 
of the aircraft, and size. It is stated 
that whether the use of Diesel engines 
can be justified on a cost basis will de- 
pend on the length of the flight to be 
undertaken and the charge per pound 
that can be made on a given flight for 
freight or for passengers. Air Transport, 
May, 1944, pages 26-29, 4 illus. 

A Preface to Postwar Planning. 
Part IV. George E. Haddaway. The 
fourth article in this series on postwar 
aviation planning is concerned with 
private flying. The record of prewar 
activity in the personal flying field is 
reviewed briefly; the effects—both 
adverse and advantageous—of the war 
upon civil aviation are noted; and 
factors that will affect the progress of 
private flying after the war are dis 
cussed. With regard to the postwar 
market for private planes, the writer 
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quotes excerpts from a book titled 
A Postwar Outlook for Private Flying. 
He also lists certain barriers to future 
development which are in the process of 
removal: these pertain to Civil Air 
Regulations, aviation insurance, and 
landing facilities. Emphasis is placed 
upon the importance of building now 
for the future, through the maintenance 
of civil aviation throughout the war, 
through the expansion of aviation edu- 
cation, and through vigilance against 
restrictive legislation. Southern Flight, 
May, 1944, pages 50, 52, 54. 

Post-War Aims in Civil Aviation. 
Parts I and II. H. Roxbee-Cox. In 
the first of three articles, the writer 
lists five objectives for postwar civil 
aviation. The goals set are: It should 
provide rapid means of transport be- 
tween all centers of population on the 
earth’s surface; it should be safe, eco- 
nomical, and comfortable; and _ it 
should be an instrument of peace and 
civilization. He also outlines some of 
the problems involved in achieving the 
first of these and indicates probable de- 
velopments that will take place in the 
course of further study. 

In Part IT he goes on to deal with the 
requirements for safety, economy, and 
comfort in the postwar airplane. He de- 
scribes the progress that may be ex- 
pected in each of these factors. The 
Aeroplane, April 14, 1944, page 409; 
April 21, 1944, page 441. 

Forecast. Andrew Jackson Higgins, 
Sr. Some comments by the President 
of Higgins Aircraft, Inc., on the future 
of air transportation. His more speci- 
fic observations pertain to the plans of 
his own company and to the prospects 
of New Orleans as both an air-trans- 
portation and aircraft-manufacturing 
center. Airlanes, May, 1944, pages 
7, 64, 1 illus. 

Preventing White Elephant Air- 
ports. M. W. Cochran. A procedure 
to be followed in planning for air 
traffic of the future is outlined. Con- 
sideration is given to the study of pres- 
ent air-traffic conditions as a means of 
evaluating future air traffic. Airports, 
terminal facilities, and air-traffic con- 
trol are discussed. Provision is sug- 
gested for handling nonscheduled air 
traffic. The Idlewild Airport, under 
construction in New York, is used as 
an example of an airport that will not 
become a “white elephant.’ Air 
Transport, May, 1944, pages 40-42, 
45, 46, 2 illus. 

The Coming Expansion of Airlines 
in the West. Thomas Wolfe. The 
future of air transportation in the 
western part of the United States and 
the trends it will follow are discussed. 
Expansion of the air lines in this terri- 
tory is said to be essential because of 
several factors: (1) the long distances 
between comparatively large cities; 
(2) the rugged nature of the terrain; 
and (3) limited surface-transportation 
facilities. Past manifestations of this 
are demonstrated by the claims that 
Las Vegas gives the air lines the greatest 
number of passengers per capita of any 
city in the United States; that the Los 
Angeles-San Francisco run has been for 


some time the most heavily laden air- 
traffic artery in the country; and that, 
on a population basis, more air mail 
has been originating in Los Angeles 
than in any other large American city. 

Differentiating between ‘‘feeder’’ and 
“secondary” lines, the writer expresses 
the opinion that air-line expansion in the 
West will be primarily of the “‘second- 
ary” type. He outlines primary and 
secondary routes contemplated by West- 
ern Airlines and analyzes the factors that 
will determine the secondary points. 
Of these, he dwells mainly on the type 
of equipment that will be used and the 
airport facilities and services that will 
be necessary. In addition to listing the 
elements that are required for the es- 
tablishment of an air line, the writer also 
comments on the possible need for sub- 
sidies for the secondary air-line routes, 
the need for uniformity in state legis- 
lation on air transportation, and the 
potentialities of the helicopter for air- 
line use. Western Flying, May, 1944, 
pages 41, 90, 92, 1 illus. 

A Blueprint in the Skies. 


Capt. 
Eddie Rickenbacker. 


The President 
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and General Manager of the com- 
pany reveals some of the postwar 
schedules that Eastern Air Lines is 
contemplating for air travel between 
North and South America. Proposed 
extensions of routes and services are 
outlined. Airlanes, May, 1944, pages 
11, 52, 62, 1 illus. 


Private Flying 


Here Lies Private Flying. Devon 
Francis. Contrary to optimistic opin- 
ions about the great numbers of per- 
sonal planes that will be flying the air- 
ways after the war, the writer argues 
that the use of private airplanes will be 
limited and will not begin to rival that 
of the automobile. Although his rea- 
sons include the need for better air- 
craft and for landing and navigational 
installations, his conclusions are based 
primarily upon the claim that exces- 
sive government control hampers the 
development of private flying. Sky- 
ways, June, 1944, pages 44-47, 92, 3 
illus. 


Production 


A Message from England. Kd- 
ward C. Bowyer. The Joint Chief 
Executive and Chief of Information 
Department, Society of British’ Air- 
craft Constructors, discusses some of 
the fundamental features of British 
aircraft production. Indicating the 
conditions that necessitate decentralized 
production, he explains the “group” 
system of manufacture. A typical ex- 
ample of how the group system oper- 
ates is offered by a description of the 
methods devised for producing the 
Halifax. 

The fact that British aircraft produc- 
tion embodies no modification centers 
as such, but provides broadly for de- 
sign changes on the production line, 
is noted and attention is called to the 
extensive standardization of compon- 
ents, as well as to the flexibility of manu- 
facture. In addition to crediting the 
private manufacturer with much of the 
progress achieved in British aircraft 
development, the writer praises the co- 
operation and foresight of the Air Staff. 
He gives a number of specific develop- 
ments in which British engineers have 
played a leading part. These include: 
power-driven gun turrets, radioloca- 
tion, jet propulsion, the sleeve-valve 
aircraft engine, and the two-stage me- 
chanical supercharger. Aero Digest, 
May 15, 1944, pages 51-53, 231, 6 illus. 

Statistical Methods of Quality Con- 
trol. Craig Stirewalt and Jean Bor- 
deaux. To interpret the principles of 
the statistical method of controlling 
the quality of parts during manufac- 
ture, examples of size variations occur- 
ring in simple screw-machine products 
are charted. The writers concentrate 
on the interpretation of data plotted 
graphically. Inspection methods are 
classified and explained and examples 


are given. Mathematical processes for 
establishing control limits are outlined. 
Curves made from tabulated data and 
record forms are reproduced. The Iron 
Age, May 11, 1944, pages 56-60, 5 illus. 

Electronic Heating Applications in 
Aircraft. J.P. Jordan. An article dis- 
cussing the induction heating of metals 
and the dielectric heating of non- 
metallic materials. The history of 
these processes is outlined. Several 
major applications in the induction- 
heating field are described. In conclu- 
sion, it is stated that there are a multi- 
tude of induction- and dielectric-heat- 
ing applications for aircraft that have 
not yet been fully investigated and that 
when the war ends investigations of the 
new fields should proceed rapidly. 
Industrial Aviation, June, 1944, pages 
26, 28, 64, 2 illus. 

Tooling Is Foundation of Aircraft 
Construction. A. J. Giebel. A brief 
outline is given of the functions and 
activities of the tooling department of 
an aircraft-manufacturing plant. To 
illustrate tooling procedure, the de- 
signing of a jig or fixture is described. 
The Draftsman, May, 1944, page 18. 

Duplicated Loft Layouts in Metal 
Prove Better Than Templates. Louis 


S. Fell and Philip P. Eppons. It is § 


explained that a new reproduction 
system developed by Curtiss-Wright 
has made it possible for the company 
to provide subcontractors with dupli- 
cate metal loft layouts of the assemblies 
that they are to make. These are used 
instead of the working templates of the 
parts themselves. Among the advan- 
tages gained with the new system is the 
fact that subcontractors can now work 
out their own templates and adapt jobs 
to available machines. Wings, June, 
1944, pages 1049-1053, 13 illus. 
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THAT OUR COUNTRY MIGHT THE ENEMY 


Curtiss C-46 Commando Transport ! 


With the war in high gear, speed is the essence of 
victory! No nation can hope to wage global warfare and 
win without a means of moving vast numbers of men 
and a tremendous tonnage of supplies, long distances 
at high speed. 


The Curtiss C-46 Commando Troop and Cargo 
Carrier has admirably met this demand for unprece- 
dented mobility. 


Today the Commando is a part of the greatest mili- 
tary transport program ever inaugurated. Tomorrow 
it will fly supplies for the rehabilitation of the world, 
Hard on the heels of victory, too, will come the Com- 


mando’s conversion to both a luxury liner and a com- 
mercial cargo carrier for civilian service. Loox To 
THE Sky, America! 


purFALo Member, Aircraft War Produe- 


tion Council, East Coast, Inc. 
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Another Contribution of 
TRPLAN® 
Toward Winning This War 
oLUMBUS gt, Louls LouIsvitle 


From our bomber plant in Georgia First American jet propelled plane, The Bell Airacobra helped turn the 


are coming B-29 Super-fortresses. designed and built by Bell Aircraft. — tide at Stalingrad and on other fronts. 


On many planes and ships are the Preview of the new Bell fighter—as The Bell Helicopter 


adaptable for 
Bell designed flexible gun mounts. — it will be seen in action by the Axis. 


many missions of war and peace. 


Bell Aireratt at War 


-++A PROGRESS REPORT 


A good fighter plane—basic in modern part which Bell Aircraft is playing in Meanwhile work is continuing on two 
military operations—must pack plenty the war. On another front, the Bell 
of wallop. That's why Bell Aircraft Bomber 
developed its hard-hitting Atracobra the Bo 
around a 37-millimeter cannon. fring (B-29's 
right through the nose of the plane. ever Seel 


other war projects, America’s first jet 
plant in Georgia is producing — propelled plane, and the new Bell 
designed Super-fortresses Helicopter. 


largest lone range bombers Post-war activities are being locked in 


our minds until the day of Victory. 
‘Then our organization, staffed with pro- 
duction men of skill and imagination, 
will turn their thoughts to pioneering§ 


And from our Ordnance 
Division in Burlington, Ve., come Bell 


This “cannon on wines’’— first Amer- 
designed gun mounts, including the new 


ican single-engine hehter to carry a can- 
non in the skies—has turned tn a per- hydraulic power mount, that give the 
formance which caused the Russians to machine i sii allied planes and in an aviation world at peace. 
tell WPB Chairman Donald M. Nelson their hring accuracy © Bell Airceatt Corporation 

the Airacobra was one of the American 
products they liked best. And today the 
Atracobra is being joined by a new Bell 
hghter, capable of high-speed, high- 
altitude performance. 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL — EAST COAST, INC. 


Building such fighter planes is only one 


PACEMAKER OF AVIATION PROGRESS 


Niagara Frontier Division, Buffalo and Niogora Falls, N. ¥.—Ordnance Division, Burlington, Vt.~Georgia Division, Marietta, Ga, 
BUY WAR BONDS AND SPEED VICTORY 


| 
UT. 


on two 
first jet 


v Bell 


*ked in 


ICTOry 
ith pro- 


nation, 


neering 


AERONAUTICAL ENGINEERING REVIEW—JULY, 1944 


GUNWELCOME V/S/TOR 


Closing for a kill—it’s the sub’s deadly 
enemy...the enemy that helped to break 
the back of the underseas campaign 
against Allied shipping. But the kill will 
be no pushover. The sub fights savagely 
and desperately . . . the action is hot 
and swift... the pilot depends on the 
efficient performance of his equipment. 


Those Delco motors, for instance, mustn't 
go wrong, for combat makes them 
‘tremendous trifles."” Those Delco mo- 
tors won't go wrong, for they are built 


with extreme care and precision to meet 
air-borne requirements. Defroster fans, 
machine gun mounts, fuel pumps, air 
pumps, windshield wipers and instru- 
ments are actuated by compact, light- 
weight Delco motors. 


The full measure of Delco Products’ 
engineering and manufacturing expe- 
rience as a leading producer of electric 
motors has been applied to this assign- 
ment. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 


BUY MORE BONDS— 
Double What You Did Before 


DELCO MOTORS 


DELCO PRODUCTS ouwision or GENERAL MOTORS 
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FIGHTERS AND BOMBERS MUST HAVE GUNS 


and Guns have HAT 


@ The world’s best fighters and bombers— Flying Fort- 
resses, Lightnings, Mustangs, Wildcats, Thunderbolts, to 
name only some... keep their guns blazing in sub-zero 
altitudes with H. & A. Electric Contact Heat Units... 
almost universally specified by the U. S. Army and Navy 


as standard aircraft armament equipment. 


Made in every conceivable shape, size and contour to 

fit pipes, valves, cylinders and containers to maintain 
exact temperatures of free-flow- 
ing or viscous liquids, H. & A. 


@ Ask us to solve your contact 


heater units are now being adapt- heating problems. Write H. & A, 
Engineering Department .. . 104 
ed to numerous industrial uses. Leroy Avenue, Buffalo 14, New York 


PLANTS IN BINGHAMTON AND BUFFALO, N, Y. 
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Annealing Aircraft Parts in Pan 
American Shops. F. K. Whiteside. 
A description is given of Pan Ameri- 
ean’s new repair shop where radiant 
heat is used to anneal and harden 
aluminum-alloy parts. Furnace de- 
sign and operating methods are dis- 
cussed. The Iron Age, May 25, 1944, 
pages 60, 61, 132, 2 illus. 

Safety on the Assembly Line. A. 
D. Caddell. A survey of some of the 
precautions that can be taken in the 
control of aircraft-plant layout, ma- 
chinery, and production and _ flight- 
testing processes for the purpose of 
safeguarding personnel against undue 
exposure to danger. The safety prob- 
lems considered are chiefly those relat- 
ing to the final-assembly line. They 
include hazards arising from the various 
elevations at which the final assembly 
operations must be performed; moving 
materials onto the assembly line; the 
employment of high-frequency electric 
extension tools; and the use of hy- 
draulie controls, folding or trailing wing 
sections, bomb bay doors, ete. Other 
safety problems discussed are: eye 
protection on the assembly line, hair 
arrangements and clothing of women 
workers, whirling propellers, taxiing 
aircraft, and the use of high-octane fuel. 
Aero Digest, May 15, 1944, pages 60, 
61, 227, 229, 4 illus. 

Bending Time of Aircraft Spar Caps 
Reduced by Induction Heating. EK. H. 
Plesset and J. R. Chadwick. A report 
of an investigation of the possibility 
of heating spar cap billets quickly by 
induction methods. It is stated that 
the investigation, which was con- 
ducted by Douglas Aircraft Company, 
revealed the complete feasibility of 
this method for achieving a uniform 
temperature of 350 to 400°F., within a 
few minutes, in the region to be bent, 
in contrast to the gas furnace method, 
which required 2 hours. A schematic 
diagram of the basic method is shown. 
Sections of the article discuss the equip- 
ment, tests, and results obtained. 
Automotive and Aviation Industries, 
May 15, 1944, pages 20, 21, 86, 6 illus. 

Steel Castings in Aircraft. J. F. B. 
Jackson. Opinions are offered on the 
applications, advantages, and proper- 
ties of high-tensile, alloy-steel castings 
for aircraft production. Some of the 
fundamental principles of casting de- 
sign are outlined and special foundry 
techniques for developing required char- 
acteristics are discussed. Noting the 
extensive use of steel castings by the 
Germans, the writer analyzes the condi- 
tions to which they have adhered in 
their applications. He shows by this 
analysis that the employment of high- 
tensile, alloy-steel castings for aircraft 
manufacture can result in weight and 
time economies, reductions in produc- 
tion cost, and improved mechanical 
design. Aircraft Production, May, 1944, 
pages 207-209, 5 illus. 

Ammunition Chute and Booster 
Tooling Problem. Friend F. Baker. 

Lhis article tells how tool and aircraft 
engineers pooled their knowledge in 
order to solve problems connected 
with the quantity production of am- 
munition chutes and boosters. The 


PERIODICALS 


A completed C-46 fuselage is lifted from a secondary fixture where the nose and tail sections 
and the two nacelles were added. The fuselage is being taken to the production line cradle. 


development of a flexible feed chute for 
0.50-caliber ammunition is described. 
No production machinery existed for the 
job, but after much planning, design- 
ing, and experimental work a practical 
chute was produced. The development 
of the Hughes booster for 0.50-caliber 
ammunition is also described in some 
detail. Industrial Aviation, June, 1944, 
pages 42-45, 67, 7 illus. 

Hawker Typhoon. Part II. Wil- 
fred E. Goff. A continuation of an 
article detailing the production proc- 
esses employed by the Gloster Air- 
craft Company, Ltd., in the manufac- 
ture of the Hawker Typhoon. Part II 
reviews the methods used in the build- 
ing of the fuselage, including the con- 
struction of the girder and monocoque 
portions of the fuselage, as well as the 
frame. Particulars are given on the 
quarter-section assembly, assembly 
fixture, hood rails and transport joint, 
tail section, tail-section assembly, fin 
assembly, and fin-to-tail section. Air- 
craft Production, May, 1944, pages 
212-225, 41 illus. 

Contour Forming of Extrusions. 
Jack Johnson. A description of the 
stretch-forming of airplane parts to 
contour—a method that is stated to 
simplify greatly the making of parts 
difficult to form by other methods 
since it entails relatively little tooling 
cost. The forming of extrusions and 
sheet metal sections is discussed in 
considerable detail. Automotive and 
Aviation Industries, May 15, 1944, 
pages 22-25, 214, 21 illus. 

Hand Drilling Operations Speeded 
Up. Robert A. Trumpis and H. 
Honsberger. A description of a drill- 
ing system for fuselage manufacture 


using a self-centered drill attachment 
and 60° countersunk guide holes in a 
panel jig, which is stated to have re- 
duced drill breakage, cut the time for 
hand-drilling operations, and improved 
the quality of work. A _ tabulation 
gives the comparative time and other 
factors involved in five methods of drill- 
ing, with the featured method shown 
as requiring 1.40 sec. per hole drilled 
compared with 5.23 sec. for the slowest 
method tabulated. Each method is 
explained and eight advantages of the 
selected method are outlined. The Iron 
Age, May 18, 1944, pages 72, 73, 2 illus. 

Analysis of Progress Trends in Air- 
craft Production. C.J. Rigdon. The 
application of progress analyses to the 
work of planning production schedules 
is discussed. A formula is described 
for computing the reduction of man- 
hours per plane in proportion to the in- 
crease in number of planes produced. 
After observing that actual production 
figures seldom agree exactly with esti- 
mates based on mathematical calcula- 
tions, the writer analyzes the devia- 
tions with a view toward discovering 
and correcting the irregularities. He 
suggests formulas, charts, and special 
slide rules designed to make possible 
an easy analysis of current production 
trends. 

A method is outlined for computing 
and charting the five values upon which 
the system is based. These are listed as 
two values representing airplane-se- 
quence number; two values, cumula- 
tive hours per airplane; and one, the 
per cent of the curve. It is stated that 
any one of the five values can be com- 
puted from the other four known or 
estimated values. Examples are given 


73 
\/| | 
| 
| 
i 
| 
i 


AERONAUTICAL 


OUNG engineers may now announce 

the development of a new Aircraft Oil 
Temperature Regulator which cuts the 
warm-up time of Republic’s famous 
Thunderbolt fighter planes. Tests dem- 
onstrate that in addition to permitting a 
quicker take-off, this regulator decon- 
geals more rapidly after power glides 
... provides excellent anti-congealing 
characteristics for high altitude oper- 
ations ... thereby increases the over-all 
efficiency and usefulness of the plane. 
Its installed weight (filled) is two percent 
less than the previous model. Young 
research and development is abreast 
of the ever changing modern aviation 
picture. Let Young Heat Transfer Engi- 
neers help you keep pace with progress. 


HEAT TRANSFER EN 


@ Engine Jacket Water Coolers @ Unit Heaters @ Convectors ®@ 


Distributors: Pacific Airmotive, Burbank, Calif.; Aircraft Steel 
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WARMING-UP THUNDERBOLTS 
+++ FASTER kok 


@ 12 years experience build- 
ing Aircraft Oil Temperature 
Regulators enabled Young 
engineers to achieve the re- 
sults obtained with this unit. 


Young also makes “STREAM- 
AIRE” Air Conditioning Units 
which incorporate all the rec- 
ognized features in design and 
engineering plus regular Young 
Quality. Available in 8 floor 
models (similar to above) — 
and in 8 horizontal models for 
ceiling suspension. Capacities 
range from 400 to 16,625 cfm. 
Write for Catalog No. 7541. 


Buy BONDS 
proouce MORE 
SALVAGE SCRAP 

win THE war 


GINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators @ Intercoolers @ Heat Exchangers 


Condensers @ Evaporators 


Conditioning Units @ Heating Coils @ Cooling Coils © and a Line of Aircraft Heat Transfer Equipment 


YOUNG RADIATOR COMPANY, Dept.474G, Racine, Wis.,U.S. A. 


& Supply Co., Wichita, Kans. 


| to show the application of the method. 


| A special slide rule for dealing with 


man-power forecasts where the total 
cumulative hours are used instead of 
the cumulative average hours is de- 
scribed and its use is demonstrated by 
examples of actual shop practice. Aero 
Digest, May 15, 1944, pages 132, 134, 
137, 233, 235, 8 illus. 

Power Gets a Boost. Esther H. 
Forbes. Following a tour of the Kan- 


| sas City plant of Pratt & Whitney, the 


writer describes how production of the 
new 2,100-hp. R-2800-C Double Wasp 
engine is being carried out. It is ex- 
plained that when ground was broken 
for the plant it was intended for the 
produetion of the R-2800-B engine. 
Development was well along when it 
was decided to tool the plant for the 
production of the more powerful 
engine. An outline is given of the 
layout and equipment of the plant. 
U.S. Air Services, May, 1944, pages 
23, 26, 1 illus. 

Hydraulic Stretch-Forming of Air- 
craft Parts. Richard Seifried. A de- 
scription is given of a machine manu- 
factured by the Hufford Machine 
Works, which is stated to be helping 
to solve forming problems in aircraft 
manufacture connected with the con- 
touring and degreeing of extrusions, 
rolled stock, and narrow sheet stock to 
angles and shapes required in wing and 
fuselage construction. The operating 
principle of the machine is explained 
and an outline is given of its construc- 
tion. Contouring and degreeing are 
uniformly accomplished in a single op- 
eration. The operating cycle is auto- 
matic once the machine is started. 
Industrial Aviation, June, 1944, pages 
48, 49, 66, 5 illus. 

Drilling Navy Fighter Plane Engine 
Mounts. William J. Hoffman. A 
brief description is given of an arrange- 
ment for performing drilling opera- 
tions that solved problems connected 
with the building of the engine mount 
for the Grumman Navy fighter. The 
welded engine mount is placed on a 
machine built especially for drilling, 
tapping, and spot-facing the attach- 
ment lugs. The machine is equipped 
with Leland-Gifford back-geared, 
eight-speed drill head, with locking 
blocks and plates for positioning the 
mount, so that two sets of three holes 
each can be drilled and tapped in the 
mount. Other operations of counter- 
boring, spot-facing, reaming, and tap- 
ping are facilitated, and relationships 
between the attaching bolts and bosses 
are held within close limits by this 
method. Machinery, May, 1944, pages 
170, 171, 3 illus. 

Curtiss-Wright Facilities for the 
Fabrication of Large Sections. Joseph 
Geschelin. Additional information is 
given concerning the facilities used 
and the procedures followed in the 
production and assembly of Curtiss 
airplanes. Details are given on the 
operations involved in fabricating and 
assembling the components of the C-46 
air frame by means of subassemblies 
and the use of special fixtures. Similar 
information is also given concerning 
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ELECTROL’S SELECTOR VALVE 
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aie efficiency with minimum pressure drop. 
nter- 
ve Operating at any pressure up to 3000 P. S. I., Electrol Selector 
ships 
er Valves require exceptionally low handle load. They are light in weight 
118 


pages and install easily. These balanced poppet type valves assure depend. 
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HYDRAULICS 


ELECTROL INCORPORATED ¢ KINGSTON, NEW YORK ¢ HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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Du Pont Plastics Research 
Reports Progress in Improving Transparent Plastics 
for Pressurized Flying 


fragmen- 
@ Shatter resistance—mnim 
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minimum © 


Buy more than before ...in the 5th War Loan 
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cr pROGRESS 
PROBLEM \ 
Possibility of major rupture—by flak or 
bullets pressurized fight at high im 
altitudes, OF under excessive aerodynamic of solid | ra 
pressure at high combat speeds- ribs am supports. 
@ Light weight—its specific gravity is less 
per square foot than golid acrylic sheeting 
SOLUTION of equal thickness- q =: 
New enclosure formed of 2 Jaminate of as solid acrylics - - 
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Enclosures of Laminated “Lucite”-“Butacite’’ Sheeting 
for Pressurized High Altitude Flying 


Pressurized laminated ‘‘Lucite’’- 
“Butacite” enclosure punctured by 
a bullet from a 50-caliber gun. In- — 
side air temperature of enclosure 
+50°F, outside air temperature 
—41°F, internal pressure 5 psi. Size 
of hole is small enough to retard 
rate of pressure loss and permit 
_ immediate sealing of the hole. 


Development work and unlaminated ci FULL FACTS—A new 28-page “Progress 
sheet stock by: E.I.du Pont de Nemours “ai Report’ on this laminate provides technical 
& Co. (Inc.), Plastics Department, information on proof fests, property graphs, 
Arlington, N. J. Address inquiries to and application. For the designing, specifi- 
Du Pont in Arlington, or in Canada, cation, forming or fabricating of transparent 
to Canadian Industries, Ltd., Box 10, plane enclosures. Write for free aney on 
Montreal. your business letterhead. 


PONT PLASTICS 


Better Things for Better Living ... Through Chemistry 


} 
i 
} 
} 
| 
Th is another view of the sam 
a, 
patched area re 
bes 
\ 
| | 


AERONAUTICAL ENGINEERING REVIEW—JULY, 1944 


| PREDICT... 


By Egmont Arens 


Leading Industrial Designer 


I predict quantity production, right after the war, of unsinkable boats with continuous 
skins, tougher and lighter than wood, hull and top sides molded in one piece of 
Co-Ro-Lite, a new molding material consisting of plastic bonded rope fibres. Scale 
models of such boats are now being tested under a variety of conditions, and hulls of 
similar construction up to 32' have already been successfully molded. Light weight, 
speed and low cost will be overall outstanding features. The skin-stressed monocoque 
construction produces a light weight hull and top. An aluminum aircraft-type engine, 


housed out of the way im a small space under the aft deck, will provide speed and low 


operating expenses. Production by molding assures low initial cost, and a i 


hull, eliminating yearly overhaul and caulking, means low upkeep. Thus motor-boating 
will be a pleasure everyone can buy with their War Bonds when Peace is restored. 
* 


Note: The Weatherhead Company, one of the oldest and most important manufac- 
turers of parts for the aviation, marine, automotive and other key industries, looks 
forward to the day when its four plants will be contributing to peacetime needs. 


Look Ahead with 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


Manufacturers of vital parts for the automotive, aviation 
refrigeration and other key industries 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 


FREE: Write on company letterhead 
for “Seeds Of Industry” —a history of 
The Weatherhead Company, its many 
facilities and diversified products. 
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final assembly of the P-40 fuselage, 
with the successive operations outlined. 
Automotive and Aviation Industries, 
May 15, 1944, pages 34-36, 38,40, 13, 
illus. 

Machining Magnesium Alloys. L. 
B. Whitburn. Reference is made to 
conditions in Great Britain following 
the outbreak of the present war when 
the demand for magnesium aircraft 
parts became great. It is stated that 
many machinists who had scarcely 
heard of magnesium were required to 
machine castings of this material. 
Bad machining with resultant rejec- 
tions and waste occurred. The writer 
outlines proper methods of machin- 
ing light alloys. Light Metals, May, 
1944, page 217. 


Propellers 


From Billet to Blade. The processes 
of fabricating forged aluminum blades 
for Hamilton Standard propellers are 
traced from raw material to finished 
product. Techniques and equipment 
described embody two distinct produc- 
tion phases, each carried out by a dif- 
ferent organization. It is related in 
detail how the forging plant of the 
Chevrolet Division of General Motors 
shapes aluminum ingots into billets; 
then, how the rough blades are ma- 
chined, polished, painted, and balanced 
ready for assembly by the Frigidaire 
Division. The use of an overhead 
conveyer system by the latter unit for 
the moving of all material is particularly 
noted. Aviation, May, 1944, pages 145- 
150, 17 illus. 


Radio 


Approach to the Problem of Radio 
Precipitation Static. Part II. C. J. 
Breitwieser. Conclusion of a two-part 
article on the causes and cures of pre- 
cipitation static in aircraft radio. 
Having explained in the first installment 
the causes of the phenomena, in this 
installment the writer discusses methods 
of reducing radio interference of this na- 
ture. He groups the procedures into 
two general classifications: (1) treat- 
ment of the airplane and (2) treatment 
of the radio apparatus. Under treat- 
ment of the airplane, examination of 
ways in which the surface and exterior 
of the plane may be treated so as to 
minimize the rate of electric-charge ac- 
cumulation is followed by descriptions 
of the devices that are used to mini- 
mize the effects of the charge, once it has 
accumulated. Approaching the prob- 
lem through the design and treatment 
of the radio apparatus, the following 
means of combating precipitation static 
are studied: frequency-modulation sys- 
tems, noise-reduction antennas, loop 
antennas, and noise-limiter circuits. 

In conclusion, the writer predicts 
that the intensified investigation now 
being made of precipitation static prob- 
ably will result in the development of: 
(1) a method of treating the airplane 
which will reduce the accumulation of 
electric charge; (2) a device for the 
continuous discharge or draining off of 
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the accumulated charge in such a man- 
ner as to minimize or eliminate radio 
interference from this source; (3) a 
superior noise-reduction antenna, pos- 
sibly of the shielded-loop variety; and 
(4) a radio receiver that is consider- 
ably less sensitive to all types of noise. 
Aviation, May, 1944, pages 151-153, 
267, 5 illus. 

Lockheed’s New Radio Testing 
Station. The operational testing sta- 
tion, installed by Lockheed Aircraft 
Corporation on a summit in the Santa 
Monica Mountains, is described. Al- 
though the station’s immediate pur- 
pose is the testing of every radio in 
each Lockheed plane, its 14 receiving 
sets and seven transmitters enable it 
to operate throughout the entire range 
of radio frequencies, including some 
that are at present largely theoretical 
or experimental. Emergency genera- 
tors ensure the continuation of opera- 
tions even in case of total power failure 
from sabotage or bombardment. Aero 
Digest, May 1, 1944, page 106, 1 illus. 

United Air Lines’ Radio Research 
Program. D. F. Hambrick. United 
Air Lines’ research and experimental 
activities in the field of aircraft radio 
are reviewed. Accounts are given of 
the air-line company’s work in con- 
nection with the development of the 
static discharger, the absolute altimeter, 
and various devices for testing radio 
equipment. Instrument landings and 
ultra-high-frequency radio are also dis- 
cussed. The radio installations used 
in the Douglas DC-3 transports from 
1937 to 1940, the radio systems used 
on United Air Lines’ current Main- 
liners, and the company’s facilities for 
testing and developing new radio equip- 
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ment are described. Notes are also in- 
cluded on United’s teletype circuits. 
Flying, June, 1944, pages AC-5, AC-6, 
AC-8, AC-9, AC-23, 7 illus. 

Plywood Masts Expedite Field 
Radio Installation. Details are given 
about the portable radio masts that 
are employed for ground-to-plane com- 
munication at A.A.F. advanced air- 
fields. Supplied in two heights, either 
50 or 75 ft., the masts are used for 
both transmission and _ reception. 
They are composed of sections of 
tubular hardwood plywood, joined by 
sleeve couplings and fastened by metal 
collars and eyebolts. It is reported 
that a crew of three men can erect a 
mast and have the radio in operation 
within 30 min., while disassembly is 
stated to be even faster. Aero Digest, 
May 15, 1944, pages 118, 220, 4 illus. 


Reaction Propulsion 


Gas Turbines: Present Status and 
Future Prospects. 8. A. Tucker. The 
present status and future prospects of 
the gas turbine for various applica- 
tions, including aircraft propulsion, 
are discussed. 

In discussing the relationship between 
gas turbines and jet propulsion for air- 
craft, the writer notes that jet propul- 
sion requires either (1) carrying both 
fuel and oxygen in condensed form 
aboard the plane, or (2) carrying a 
compressor on the plane to produce an 
available pressure differential. The 
former partakes of the character of a 
rocket and is applicable to producing a 
large impulse for a short time. The 
latter offers a means of producing a 


An aluminum billet undergoes processing preparatory to being forged into a propeller 
blade at a plant of the Chevrolet Motor Division, General Motors Corporation. This 
close-up of the 3,000-ton hydraulic press shows the claw of the manipulator inserting an 
aluminum billet 12 in. square by 9 ft. long into the ‘“‘vee” die. The operator at the right 
controls the press, which squeezes the billet into'an ingot 9 in. square. This great pres- 
sure causes a realignment of molecules, increasing tensile strength of the metal from 
about 40,000 lbs. per sq.in. to approximately 55,000 Ibs. per sq.in. 
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Write for 
this Booklet 
ELECTRONIC 

TELESIS 
More than sixty pages fully 
illustrated. Written in lan- 
guage the layman can under- 
stand. No cost or obligation. 


commercial flying 

Sees is not a question 
\ lll of the mechanics 
Sl of flight but a 
Dblem of landing safely... rain or shine ...on a busy 


" airport. The weather and the amount of traffic are the 


major factors. Solving these problems required some- 
thing besides a better airplane...in fact, a super- 
human “traffic cop” was needed. 

The electron vacuum tube is fulfilling this role today. 
It is the medium through which efficient control centers 
are bringing planes to port in spite of weather or 
volume of traffic. Yes, vacuum tubes are extremely 
important to modern flying ... and they are becoming 
increasingly important as aviation progresses. 

Remember! Vacuum tubes “chart” the course... 
vacuum tubes maintain communication and vacuum 
tubes bring the plane safely to earth through fog and 
storm. Eimac Vacuum Tubes are doing a// these things 
for modern flying. The uniformity, dependability and 
outstanding performance of these tubes have made 
them first choice of the airlines as well as of leading 
Electronic Engineers throughout the world... first in 
the new development in electronics. 


EITEL-McCULLOUGH, INC., 879 San Mateo Ave., SAN BRUNO, CALIF. 
Plants located at: San Bruno, Calif. and Salt Lake City, Utah 


Export Agents: FRAZAR & HANSEN, 301 Clay St., San Francisco, Calif.,U.S.A. 
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The Bell helicopter in flight inside the 65th Regiment Armory in Buffalo, N.Y., on the 
night of May 10, 1944. Floyd W. Carlson, experimental test pilot, was at the controls 
during an exhibition for Civil Air Patrol Authorities. This is believed to be the first such 
flight in this country and the second in the world. 


continuous jet of any desired size and 
for as long a period as the fuel supply 
lasts. 

It is stated that if some form of air 
compressor is to be carried in flight, 
the axial-flow type (or some modifica- 
tion) offers the least weight and highest 
efficiency. For this compressor, a gas 
turbine of high speed and few stages is 
definitely superior to any other known 
drive. Jet propulsion represents a 
specific case of taking the entire output 
of a gas-turbine unit as the momentum 
of a jet of hot gas. 

Plane designers choose jet propulsion 
in preference ‘to the conventional 
propeller (1) to obtain higher speed; 
(2) to secure greater horsepower per 
engine than is available from internal- 
combustion types; (3) to secure greater 
horsepower per engine than can be 
handled by individual propellers; or 
(4) to utilize low-grade fuel not suitable 
for present aircraft engines. Unques- 
tionably, the type of pursuit aircraft 
now being jet-propelled has developed 
from the first of these but has also ac- 
quired the fourth as a by-product. 

For future air transport, the advan- 
tage of greater horsepower per engine 
may be the primary desire, with the 
other features developing as by-prod- 
ucts. Gas turbines of the type that 
might drive future aircraft can be de- 
signed so that practically all the power 
output can be taken by a shaft and 
gears to a propeller, with the jet as an 
auxiliary, or so that practically all the 
power is delivered to the jet, yet with 
some degree of flexibility under control 
of the pilot as to which supplies the 
main driving force. Mechanical Engi- 
aad June, 1944, pagés 363-368, 7 
lilus, 


Spear Shaped Weather Rocket. 
Constantin P. Lent. <A_ brief de- 
scriptionisfurnished ofa rocket of novel 
construction intended for weather 
research, the primary function of 
which is to carry recording instru- 
ments to high altitudes for long-range 
weather forecasting. Astronautics, 
March, 1944, pages 11-18, 5 illus. 

Turbine-Compressor Units. G. 
Geoffrey Smith. In this article on 
turbine-compressor units it is stated 
that where high powers—for example, 
5,000 hp.—are under contemplation, it 
would appear that simple centrifugal or 
rotary displacement-type components 
must give place to axial-flow or multi- 
stage designs. It is noted that the 
production of a large gas turbine-com- 
pressor unit involves fewer problems 
than the building of a small unit of 400 
to 500 hp. The single-wheel turbine, 
however, can be employed with success. 
Problems connected with building these 
are outlined. Component. efficiencies 
are discussed. Reference is made to 
Whittle’s successful development of a 
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relatively small gas turbine. It is 
stressed that this new engineering de- 
velopment should not be considered 
solely as a jet-propulsion unit, but that 
jet propulsion should be considered as a 
special application of the gas turbine. 
Fuel consumption factors are discussed 
and the benefit gained from heat ex- 
changers is considered. Flight, April 6, 
1944, pages 360, 361, 3 illus. 

Does Germany Have Jet Propul- 
sion? James L. H. Peck. An analysis 
of reports and technical developments 
indicating the progress of jet propul- 
sionin Germany. The writer discusses 
the need for jet-propelled aircraft in 
Germany, the extent to which Ger- 
many may be producing jet-propelled 
planes, German experimental work in 
this field, and the possible future in- 
crease in the production of jet-pro- 
pelled planesin Germany. Air Trails, 
July, 1944, pages 26, 27, 66, 1 illus. 

Electronic Spacial Rocket. Robert 
L. Sternberg. It is suggested that 
there are long-range possibilities of 
developing a craft for traveling beyond 
the atmosphere through the utiliza- 
tion of a stream of electrical-charge 
particles accelerated by electrostatic 
fields and guided by magnetic fields. 
Rocket engines of this type would be 
similar in principle to a cathode-ray 
oscilloscope on a greatly magnified 
scale. The writer describes how such 
a device might be built and employed 
for propelling a craft for interplane- 
tary flight. Astronautics, March, 1944, 
pages 15, 16. 


Rotating Wing Aircraft 


The Helicopter Promise. [nea 
Bossi. Features of the helicopter be- 
ing developed by Higgins Aircraft, 
Inc., aredescribed. Attention is called 
to the principle that enables the fuse- 
lage to remain horizontal at all times. 
With a diameter of 32 ft., the four- 
bladed rotor is reported to turn at a 
speed of over 325r.p.m. A horizontal 
seven-cylinder engine developing 170 
hp. powers the helicopter. The cock- 
pit is located in the front of the fuselage 
and side-by-side seating is provided for 
pilot and one passenger. Although the 
first model of the Higgins helicopter was 
constructed of wood, it is stated that 
future construction will consist mainly 
of plastics. Azrlines, May, 1944, pages 
27, 46, 48, 2 illus. 


Stress Analysis 


The Intrinsic Theory of Thin Shells 
and Plates. Part I—General Theory. 
Part Il—Application to Thin Plates. 
Wei-Zang Chien. The purpose of this 
paper is to give a systematic treatment 
of the general problem of the thin 
shell, which includes the problem of 
the thin plate as a special case. The 
work is based on the usual equations 
of elasticity for a finite body, supposed 
to be homogeneous and isotropic. The 
final equations of Part I are the three 


equations of equilibrium and the three 
equations of compatibility for the six 
unknowns, which represent extension 
and change of curvature of the middle 
surface. When these quantities are 
found, the strain and stress throughout 
the shell or plate can be calculated. 
The displacement does not appear ex- 
plicitly in the argument. Since stress, 
strain, and curvature (all tensors) are 
dealt with, the tensor notation proves 
much more convenient than any other. 
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In Part II the various approximate 
forms of the equations arising from con- 
sideration of the thinness of the shell or 
plate and the smallness (or vanishing) 
of its curvature are discussed. A sys- 
tematic method of approximation based 
on the thinness of the plate is de- 
f veloped. It is found that thin-plate 
problems may be classified into twelve 
types, according to the relative orders 
of magnitude. Among these twelve 
types are the problems of finite deflec- 
tion, of small deflection, of extremely 
small deflection, and of zero deflection. 
In each case, the problem reduces to the 
solution of a set of partial differential 
equations that varies for each type. 
These differential equations are given 
in one table. The principal parts of 
the macroscopic tensors and the orders 
of magnitude of the external forces for 
each case are given in another table. 
Quarterly of Applied Mathematics, Janu- 
ary, 1944, pages 297-327, 2 illus.; April, 
1944, pages 43-59, 1 illus. 


The Strength of Glued Joints. N. 
A. de Bruyne. This article describes 
research conducted by Aero Research 
Ltd. to find a simple relation between 
the strength of a lap joint and its 
geometry. The relation is found in 
the ‘joint factor,’’ which is defined as 
the square root of the thickness of the 
sheet divided by the length of the 
overlap. The strength of different 
types of glued metal joints is discussed. 

An alignment chart for finding the 
joint factor and breaking stress of 
Redux joints in steel and Duralumin is 
shown and its use is described. Test 
results are tabulated. The relative 
strength of joints made by the Redux 
process and those made by riveting and 
spot welding is compared. Aircraft 
Engineering, April, 1944, pages 115-118, 


Ss 10 illus. 


An Application of Orthogonal Mo- 
ments to Problems in Statically In- 
determinate Structures. W. M. Kin- 
eaid and V. Morkovin. This paper is 


res an attempt to reduce the work in- 
lly volved in the solution of equations for 

' determining moment profiles in stati- 
ire cally indeterminate structures. 

The approximate methods are usually 
ity simple to apply, but when employing 
ty, them it is necessary to specify numerical 

values for the dimensions and stiffnesses 
ut- (or their ratios) of the structure in- 
= volved. The exact methods consist of 


solving systems of linear equations ob- 
tained by setting up relations between 
les generalized displacements or by the 
equivalent means of using Castigliano’s 


ng Principle. As the degree of indeter- 
minacy of the structure increases, the 

es, solution of the equations becomes more 
laborious. Most of the methods aim at 

es, reducing such labor by a suitable choice 


of unknowns. 
A problem is assigned and its solution 
worked out to demonstrate the method 
D Suggested. An example is given to il- 
lustrate an efficient arrangement of the 
work. A table giving data used in the 
solutions is reproduced. Quarterly of 
Applied Mathematics, January, 1944, 
pages 334-340, 7 illus. 
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A Strain Energy Derivation of the 
Torsional-Flexural Buckling Loads of 
Straight Columns of Thin-Walled 
Open Sections. N. J. Hoff. In the 
thin-walled open-section columns of 
modern aluminum-alloy aircraft, tor- 
sional buckling and combinations of 
torsional and flexural buckling are of 
considerable importance. The critical 
loads corresponding to these types of 
instability have been calculated by inte- 
grating the differential equations of the 
problem. In the present paper the 
torsional-flexural buckling loads are 
determined with the aid of the Ray- 
leigh-Ritz-Timoshenko method. This 
procedure obviates the derivation and 
integration of the differential equations, 
as well as the geometric considerations 
connected with what Goodier termed 
“Wagner’s hypothesis.” 

The equilibrium of a straight bar of a 
given length and cross-sectional area, 
loaded axially with a compressive force 
distributed uniformly over the end sec- 
tion, is investigated by assuming that 
each section of the bar undergoes a 
virtual displacement. Quarterly of Ap- 
plied Mathematics, January, 1944, pages 
341-345, 1 illus. 


Use of Sine Transform for Non- 


Simply Supported Beams. A. G. 
Strandhagen. It is noted that the 
problem of nonsimply supported 


beams can be approached by various 
mathematical procedures. Certain 
applications of the common methods 
involve long and tedious calculations. 
It is shown that by employing the 
sine transform the work can be made 
easier in most cases. Definitions and 
mathematical solutions are given to 
demonstrate the improved method 
advocated by the writer. Quarterly of 
Applied Mathematics, January, 1944, 
pages 346-348, 1 illus. 


The Treatment of Discontinuities in 
Beam Deflection Problems. C. L. 
Brown. A less cumbersome method is 
offered for the evaluation of constants 
of integration. This refers to methods 
of determining the deflections of beams, 
all of which arise from a fundamental 
differential equation. The suggested 
method deals with the right-hand side 
of the fundamental equation mentioned, 
which is stated to be sectionally analyti- 
cal. The two constants of integration 
appearing in each section are simplified 
in the suggested solution. Quarterly 
of Applied Mathematics, January, 1944, 
pages 349-351, 2 illus. 

The Distortion of the Boussinesq 
Field Due to a Circular Hole. A. 
Barjansky. One of the most impor- 
tant problems in the theory of elastic- 
ity is the solution of the biharmonic 
equation for a given group of bound- 
ary conditions. The most common 
approach to the solution of this prob- 
lem consists in selecting a system of co- 
ordinates particularly suited to the 
region studied. 

The present paper is an attempt to 
apply Jeffrey’s approach to the prob- 
lem of the distortion introduced in the 
so-called plane Boussinesq field by the 
presence of a circular hole. Starting 
with the stress function of the undis- 
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torted Boussinesq field, an auxiliary 
stress function is found that satisfies 
the differential equation and all the 
boundary conditions. The stresses and 
strains in the discontinuous field are 
then directly determined. Quarterly of 
Applied Mathematics, April, 1944, pages 
16-30, 5 illus. 

Effect of a Small Hole on the 
Stresses in a Uniformly Loaded Plate. 
Martin Greenspan. The National 
Bureau of Standards has recently 
made tests on steel columns having 
perforated cover plates. Most of the 
perforations were of so-called ovaloid 
shape—i.e., a square with a semicircle 
erected on each of two opposite sides. 
The tests on the columns included ex- 
perimental determinations of the dis- 
tribution of stress in the neighborhood 
of a perforation and the results obtained 
aroused interest in the development of a 
theory for the distribution of stress in a 
large, uniformly loaded plate having a 
single ovaloid hole. In this paper an 
exact solution to the problem is obtained 
for a hole having any boundary of 
which the equation can be expressed 
in the parametric form. Quarterly of 
Applied Mathematics, April, 1944, pages 
60-71, 9 illus. 


Testing 


Electrical Strain Gauging. C. G. 
A. Woodford. A study of the tech- 
nique for using resistance strain gauges 
for measuring the stresses in complex 
bodies or structures under mechanical 
loads. The general principle of strain 
gauges is outlined and their develop- 
ment briefly reviewed. Fundamental 
aspects of the strain-gauging process, 
such as methods of winding, the types 
of alloys that are needed for the wire 
material, strain sensitivity, teniperature 
effects, and circuit arrangements, are 
explained. Details are also given on 
static testing, shear and torsion, dy- 
namic testing, recording apparatus, 
amplifiers, photo recorders, and com- 
posite tests. Differences in British and 
American practices are noted and, in 
indicating specific aircraft applications 
for the technique, equipment used by 
Rotol Ltd., Douglas Aircraft Company, 
and The Glenn L. Martin Company are 
mentioned. Aircraft Production, May, 
1944, pages 245-249, 9 illus. 

Radiation Pyrometry in Turbo- 
supercharger Testing. V. P. Head. 
It is indicated that, because of the in- 
crease in the operating temperatures 
and speeds of turbines such as are used 
in turbosuperchargers, the demands for 
turbine-wheel and bucket temperature 
measurement have become increasingly 
exacting. It is stated that requests ap- 
pear for such measurements under 
operating conditions with measurement 
tolerances varying from +50°F. in 
flight test to +5°F. in certain ground 
tests. This paper describes the pro- 
cedures used for measurements ranging 
from as low as 300°F. up, the methods 
used being optical pyrometry, fusible 
alloys, fusible compounds, and contact 
thermocouples. General applications 
and the theory of thermoelectric radia- 
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The war production requirements for precision in every mass pro- 
duced unit of assembly are amply met by HOLTITE Screws, Bolts, Nuts 
and allied fastenings. Produced in great quantity with the uniform 
precision of small tools, these trouble-free units are gauged and 
inspected to strict standards of accuracy throughout 
every stage of manufacture. From metallurgically 
tested raw materials, through the wire processing 
mill {in our own plant), to final inspection, HOLTITE 
fastenings are fabricated by the most precise equip- 
ment in the industry. 

Precision parts effect time-saving, reduce spoil- 
age, and assure enduring, faultless service. Specify 
HOLTITE on your next order. 


HOLTITE Recessed Head Screws & Bolts 
Cutting driving time an average of 50%, these 
production-boosting screws and bolts can be driven Hy 
safely by spiral, electric and pneumatic drivers with- { Bl! 
out danger of injury to material or worker. Bie | 
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tion pyrometry are discussed and tests 
of commercial and experimental pyrom- 


the A.S.M.E., May, 1944, pages 265- 
269, 9 illus. 


Testing Equipment 


Adjustable Frequency for Mode 
Plane Testing. C. C. Clymer. 
article deals with the extremely power 
ful small-sized motors that have been 
designed to represent the engines in 
model airplanes used for wind-tunnel 
tests. To meet the requirements for 
high and adjustable frequency, these 
units make use of frequency converters 
through which a considerable part of 
the power is passed from the a.c. line 
without being converted or inverted, 
Two of the units have the following 
specifications: (1) 1,060 kva., 440 volt, 
110 cycle, with range down to 145 kva,, 
60 volt, L5cycle; (2) 117.5 kva., 505 volt, 
400 cycle, with range down to 29 kva, 
126 volt, 100 cycle. They are primarily 
wound-rotor induction motors that, ata 
standstill, deliver 60 cycles through the 
transformer action of the windings, 
If driven against their normal rotation, 
the frequency is increased to 120 cycles 
at normal speed and 180 cycles at double 
speed. A few typical ratings of the 
model-plane motors are listed. Aero 
Digest, May 15, 1944, pages 114, 220, 2 
illus. 

High-Speed Miultiple-Point Po- 
tentiometer Recorder for Measuring 
Thermocouple Temperatures During 
Test-Plane Flights. J. M. Stein, A.J, 
Williams, Jr., and W. R. Clark. It is 
explained that the measuring of the 
exhaust-gas temperatures in flight 
testing large planes requires the use of Ame 
thermocouples of special design, as well & 


as an instrument capable of recording after c 
rapidly, accurately, and directly a large 

number of temperatures. A description & well as 
is given of a multiple-point null poten- FI 
tiometer for this purpose, which ac 9 ex: 
commodates 140 thermocouples and Atignti 
stated to record each temperature in 

1.63 see. Flexible arrangements are Each c 
provided for switching the numerous 
thermocouples; this switching may be & and te: 
operated manually by push-button 

control or automatically by the recorder. tant sn 


Operating characteristics and perform- The 
ance in flight tests are discussed. 
Transactions of the A.S.M.E., May, range 
1944, pages 271-275, 7 illus. 
FORTH 
Tools and Equipment 


Precision Angle Plates ‘Bypass” 
Trigonometry. Theconstruction, oper 
ation, and advantages of a number 0! 
instruments that obviate the need for 
mathematical calculation in angle 
measurement are described. Created 
by Curtiss-Wright employees, the de 
vices include: a dial angle plate for ob 
taining compound angles in a range sul 
ficient for all practical applications; 4 
simplified sine bar for eliminating angle 
allowance; a compound-angle deter 
minant, composed of a sine bar attach 
to a base, for determining foreshort 
ened angles without mathematical com 
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American aircraft have it and are demonstrating that fact on a day 
after day, round the clock schedule because small aircraft parts as 
well as large are built on a top quality basis. 

Flex-O-Tube hose assemblies, with which the Pan-American 
Atlantic Clipper is equipped, are a typical example of this. 

Each of these Flex-O-Tubes is engineered, manufactured 
and tested for a specific application. They are impor- 
tant small parts. 

The same Flex-O-Tube quality needed on long 
range airliners is one of the reasons for the INTESTINAL 
FORTITUDE of our fighting aircraft around the globe. 


Flex-O-Tube 


LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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putation; and a compound-angle plate 
assembly, known as the Magnasine, 
which incorporates the compound-angle 
determinant. Aviation, May, 1944, 
pages 156, 161, 263, 6 illus. 

Designing Airframe Assembly 
Tools. A.S. Turner. It is noted that 
the problem of the tooling section of 
the air-frame manufacturing organiza- 
tion is to provide assembly tools that 
will unite the components produced by 
the production organization, through 
successive stages of subassembly and 
assembly, into the completed airplane. 
It is stated that this is best begun by 
fabricating a master tool for each of 
the major components. Industrial 
Aviation, June, 1944, pages 7-9, 5 illus. 

Servicing Civil Aircraft. Part I. 
The first part of an article describing 
some of the more interesting machines 
and apparatus produced by the equip- 
ment section of the British Overseas 
Airways Corporation for the repair of 
aircraft, aircraft engines, propellers, 
and auxiliary equipment. This install- 
ment discusses a universal testing ma- 
chine for testing starting motors and the 
blade-feathering pumps attached to 
them; a demountable work stand for 
servicing aircraft; a twisting machine 
for restoring the correct helix angle of 
propeller blades that have been dam- 
aged; and a tester for the gyro hori- 
zon indicator and directional gyro. 
The Engineer, April 28, 1944, pages 324 
326, 5 illus. . 

Tools. A series of notes about the 
construction, operation, uses, and care 
of hole-cutting tools. The following 
are indicated as the important con- 
siderations governing the selection of 
hole-cutting tools: (1) the eecentrici- 
ties of the substance being worked; (2) 
the availability of proper equipment; (3) 
the speed required to meet production 
schedules or for proper integration of 
the operation with others; (4) location 
and position of the material when the 
hole must be cut; (5) the allowable 
tolerance in the finished hole; (6) the 
problem of providing tools that can be 
readily used and kept in good running 
order by inexperienced mechanics. Air 
Tech, June, 1944, pages 55, 56,4 illus. 

An Inexpensive Photometer for 
Metallographers. P. A. Haythorne 
and R. W. Powell. A description is 
given of a photometer arrangement 
that is low in cost and especially 
adapted to metallographic functions. 
In considering the application of the 
photometer to photomicrography, the 
requisites of a high-quality photomicro- 
graph are reviewed. It is found that 
the instrument saves time and furnishes 
consistently uniform and well-exposed 
negatives. Operational and construc- 
tional details of the instrument are 
given. The Iron Age, May 11, 1944, 
pages 66-69, 9 illus. 

Drilling Aircraft Channels. The 
application of portable pneumatic 
equipment for drilling the flanges of 
long air-frame channels is described. 
The article also includes brief data 
about the small Supermite drills that 
are used. Aircraft Production, May, 
1944, page 229, 2 illus. 


Training 


Torpedo Training and Tactics. Air 
Commodore J. L. Vachell. As the re- 
sult of a visit to a Fleet Air Arm tor- 
pedo-training school, the writer offers 
some observations on the aircraft- 
torpedo tactics that are taught by this 
branch of the British Services. He dis- 
cusses the diving approach that is the 
basis of the Naval training, comparing 
the techniques employed with those 
used by the Royal Air Force, and briefly 
reviews the preparatory training that 
is given to the crews of F.A.A. torpedo 
aircraft before they enter school. In 
conclusion, he indicates the possible ef- 
fects of future aircraft development 
upon torpedo tactics. The Aeroplane, 
April 14, 1944, pages 416, 417, 4 illus. 

Riveters Good After 8-Day Train- 
ing. J. E. O’Brien. A description is 
given of the training schools that the 
Chrysler Corporation is operating in 
order to maintain its labor supply. 
Two-shift schools at three plants are 
producing skilled workers, most of 
whom are women. Practical examples 
are used as an aid in teaching workers 
the use of tools, and lectures tell what 
each product does to help the war ef- 
fort. Orientation periods help to 
relieve the initial strangeness of new 
employees. Wings, June, 1944, pages 
1054, 1055, 4 illus. 

Hold Back the Wind. William D. 
Strohmeier. Advice is given to in- 
structors on procedures for teaching 
the student pilot how to land. Des- 
ignating the basic techniques for land- 
ing as simply a matter of touching down 
and taxiing straight, the writer explains 
how the student should be schooled in 
stalls (particularly the power-off stall 
with the nose brought up to landing at- 
titude) for touching down and in proper 
rudder work for taxiing. He notes the 
sense of feel, timing, and coordination 
that must be instilled in the student, 
and stresses the importance of develop- 
ing the ability for learning landings 
while doing general air work. In dis- 
cussing the psychologic aspects of han- 
dling the problem, certain rules of 
conduct are laid down for the instructor. 
Air Facts, June, 1944, pages 29-34. 

Permanent Pilot Supply. W. L. 
Jack Nelson. The Assistant Execu- 
tive Director of Training for the Civil 
Aeronautics Administration War 
Training Service outlines a training 
system by which the United States 
could maintain a reserve force of trained 
pilots after the war. He suggests that a 
Joint Aviation Training Committee be 
established, comprising a representa- 
tive of the Army Air Forces, a repre- 
sentative of Naval aviation, and a repre- 
sentative of the Civil Aeronautics Ad- 
ministration. This committee would 
coordinate all of the essential facilities 
in this country necessary to train each 
year a sufficient number of young pilots 

enrolled in some form of Aerial Re- 
serve Training Corps—to protect the 
United States against military attack. 
It is proposed that between 25,000 and 
450,000 college freshmen be enrolled 
in the program of flight training at 


Federal expense. After completing his 
course, each pilot would be required to 
become affiliated with a flying organiza. 
tion that would be maintained in each 
locality, and to do enough flying each 
year, until he reaches his 28th year, 
to maintain his skill. 
nautics, May, 1944, pages 13, 14, 62,] 
illus. 

Celestial Navigation Trainer. Clyde 
Kennedy. A detailed description of 
the purpose, construction, and operas 
tion of a new device for affording prae 
tice in celestial navigation under simu. 
lated flight conditions. Developed by 
the manufacturers of the Link Trainer 
for pilots, the Celestial Navigation 
Trainer has a fuselage that operates 
in a manner similar to that of the pilot 
type Link but incorporates features 
that represent the ground beneath the 
plane and the sky above it. In addition 
to the pilot, the Celestial Navigation 
Trainer carries a navigator, wireless 
operator, and bombardier. A schematie 
drawing of the trainer is shown. Cana- 
dian Aviation, May, 1944, pages 54, 56, 
78, dillus.; “Flying in a Silo,” Air Pilot 
and Technician, May, 1944, pages 21-23, 
7 illus. 

The Student Pilot and the Controls, 
Wolfgang Langewiesche. First of a 
series of articles in which the writer 
offers ideas for improved methods of 
instructing the student pilot in the 
use of the stick, rudder, and throttle, 
Not only does he advise instructors 
how to interpret correctly the fune 
tions of the controls for the student, 
but he also suggests ways in which he 
believes the arrangements of the con- 
trols in the airplane might be more effi- 
ciently designed. 

This initial article is concerned mainly 
with the rudder. In teaching the 
student the purpose and use of the rud- 
der, the writer advises that the instrue- 
tor concentrate on the effect of the 
rudder as the balance control. Second- 
ary to this, he suggests that the rudder 


might be defined as the “yaw preven: | 


ter,” although he points out that the 
latter explanation has certain disad- 
vantages. The need for improved train- 
ing devices for rudder practice is also 
discussed and the writer’s ideas as to the 
construction of such equipment are 
submitted. Air Facts, June, 1944, pages 
66-76. 

Specialized Educational Posters. A 
poster campaign that highlights faulty 
working methods and common errors 
in the handling and storing of mate 
rials is described. Photographs of the 
errors are displayed in appropriate 
areas at the Chicago plant of Douglas 
Aircraft Company. Illustrations 0! 
the posters are shown and the results 
of the campaign are outlined. In 
dustrial Aviation, June, 1944, pages 30, 
31, 67, 2 illus. 


Warfare 


R.A.F. Over Burma. An account of 
the activities of the R.A.F. operating 
from Bengal and Assam against the 
Japanese in Burma. The report deals 
with the problems of vast distances, 
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Old Sykes has 2 


new truck on order 


Air commerce begins and ends 
on the ground ,.. and its roots 
already reach deep into many a 
small American community. 

Even the local expressman has 
become aware of Main Street’s 
stake in air commerce, and of its 
growing importance to him as an 
individual. For the rate of in- 
crease in air cargo to and from 
of-airline points is outstripping 
even the phenomenal growth of 
cargo between airline cities. 

This trend should encourage 
feeder line planners and forward- 
looking communities. Less than 
300 American cities enjoy direct 


Ww 


air service today — 1,700 others 
of 5,000 or more population are 
candidates for the air map of to- 
morrow. Such service is one of 
the next big steps toward provid- 
ing the full load which is air 
transport’s real pay load. 

In this development, Wright 
Cyclones will make their own 
contribution to operating revenue 
by their economy of fuel con- 
sumption and maintenance. And 
because they weigh less than com- 
parable power plants they will 
provide an additional payload 
bonus. Wright Cyclones pay their 
way. 


Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 
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Boots Steel Anchor Nut 


#8-32) This all-metal, 


self-locking nut is 60% lighter 


comparable fibre nut. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation. General Offices, New Canaan, Conn., Dept. B 


UP TO 60 LBS. PER PLANE 
SAVED BY BOOTS NUTS 


Being all metal, they are TOUGHER 
and SAFER. 


Can be used’ over and over again 


“Outlast the plane.” 


@ Now standard fastenings on every 
type of military aircraft. 

@ Will be étandard on commercial 
planes after victory. 


Appreved by all government avia- 
tion/ agencies. 
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} These small precision timing devices made by 
Pollak for shells and bombs operate with un- 
failing accuracy and deadly effect on our foes. 


_ “BRAINS” of a shell or bomb is 
the fuze. It can be set for detona- 
tion on contact with or above the target, 
or for delayed action. It is the essential 
control for the destruction cf our 
enemies by artillery or bombing. 
Pollak has turned them out by the 
million and they are in action on every 
front and in every battle. Each one is 
truly the little fuze with a Big Mission. 
Each one accurate—efficient —deadly. 


Pollak Facilities for War Will Be 
At Your Service for Peace 
Some day, when peace is won and our 
own war work is finished the proven 
ability of Pollak to engineer, develop 
and manufacture products which, like 


these fuzes, are designed right and made 
right—produced in volume—and de- 
livered on time—may be of great value 
in your business. 


It Is Not Too Early to Ask for Designs 
and Proposals for Pollak 

It is possible that the blueprints of 

your postwar production have some 

parts or devices which call for outside 

fabrication. 


POLLAK 


PRECISION 
PRODUCTS 


We have an experienced staff of de- 
velopment engineers who will be glad 
to assist you in planning details of 
design and development and carrying 
through to production specifications. 

Pollak has always been one of the 
largest fabricators of the less common 
metals. We are specialists in Blanking, 
Stamping, Drawing, Spinning and 
Welding of Monel, Inconel, Aluminum 


Here also you will find large facilities 
for production in Multiple Spindle 
Automatic Screw Machine, Lathe, 
Milling Machine and Drill Press Work, 
as well as Electrical Coil Windings. 

May we suggest that now, while 
you are planning for peacetime prod- 
ucts you let us plan with you. We will 
meet with you and your engineers at 
your convenience. 


The original Army-Navy ""E” 
award to this company bas 

ier been renewed four times. 
Each of the four stars on this 
flag symbolizes six months 
of exacting service to our 
Armed Forces. 


POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY 


DEVELOPING - 


DESIGNING + MACHINE WORK 


* SPINNING WELDING + STAMPING FINISHING 
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PRECISION PARTS 


GRINDING 
OUT MESSAGES 
FOR G. H. Q. 


. . mass-production with accuracy... 


Teletype, that miraculous contrivance 
that writes out a message hundreds of 
miles away as fast as the sender can type 
at the other end, plays a leading role in 
vital operations. These little pieces, 
ground to close tolerances by Ace, are an 
important part of the teletype machine. 

From rough-machined and hardened 
blanks, Ace grinds and hones the inside 
diameter. Then, locating from this diam- 
eter, they cylindrical grind the two out- 
side diameters and faces, holding the 
shoulder lengths. Next, each piece is 
placed in a fixture and surface-ground on 
both sides of the slot. The center line of 
the slot and the center line of the bore are 
held to very close tolerances. Ace made 
the tools and gauges and engineered the 
entire finishing operations. 

This is typical of Ace service and in- 
genuity from start to finish. Consult Ace 
on small precision-parts or assemblies 
calling for stamping, machining, heat- 
treating, or grinding. Send sample, sketch, 
or blueprint for quotation. 


Keep a copy of this booklet in your post- 
war planning file. It will come in handy. 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


1243 E. ERIE AVE., PHILADELPHIA 24, PA. 


supply, maintenance, organization, 
training, strategy, climate and weather, 
politics, and morale which beset the 
British air forces operating in this 
area. It relates the work of bomber, 
fighter, and night-fighter groups and 
also analyzes the tactics and strength 
of the Japanese air forces against 
which these groups are fighting. De- 
scriptive data are given on several 
Japanese airplanes, including the Mitsu- 
bishi Army 97, Kawasaki Army 99, 
and the Army 00 Dinah medium 
bombers; the Nakajima Army 01, 
Mitsubishi Navy 00-1 and 00-2. An 
editorial note is appended containing 
comments about newer Japanese air- 
craft including the Nakajima Army 03 
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fighters, an unnumbered fighter of 
Kawasaki design, and the Mitsubishj 
Army 00 long-range bomber. The 
Aeroplane, April 7, 1944, pages 38) 
388, 7 illus. 


Formation Fighting Problems. By 
A. F. An exposition of some of the 
principles governing formation com. 
bat-flying tactics. The writer ana. 
lyzes formation flying methods and in. 
vestigates the formations that present 
opportunities for contriving a superior 
concentration on enemy flying forces, 
Both the offensive and defensive as. 
pects of the problem are considered, 
Aeronautics, May, 1944, pages 36-41, 
3 illus. 


Welding 


Atomic-Hydrogen Arc Welding in 
Aircraft Production. William J. Van 
den Akker. Atomic-hydrogen welding 
of the light-gauge materials used in the 
aircraft industry, as carried out by the 
Ryan Aeronautical Company, is de- 
scribed. Difficulties that had to be 
overcome when early attempts to use 
the process were made are outlined. 
The welding of stainless steel is dis- 
cussed. It is stated that the methods 
now in use with the atomic-hydrogen 
welding process demand a slower weld- 
ing speed than was used earlier, yet this 
is still more than twice as fast as a com- 
petitive process. 

Techniques of the method are de- 
scribed. Higher hydrogen pressures 
and a higher current are used in tacking. 
The tungsten electrodes are adjusted 
so that the are fan can be rotated to 
almost any direction. Types of joints 
welded with the process include lap, 
fillet, flange, seam, edge, and corner. 
Reference is made to the strength of the 
final bond obtained with the process. 
The use of the atomic-hydrogen process 
for the welding of low-carbon steel 
sheet is discussed. The Welding Jour- 
nal, May, 1944, pages 408-410, 6 illus.; 
Western F ying, May, 1944, pages 49, 
50, 52, 5 illus. 

Distribution of Shear Strength of 
Spot Welds in Various Aluminium 
Alloys. R. F. Tylecote and Angela 
Lias (from the German of F. Bollen- 
rath and V. Hauk). The second and 
concluding part of an article taken 
from Zeitschrift fiir Metallkunde de- 
scribes investigations made to deter- 
mine how the distribution of the shear 
strength of spot welds is affected by 
welding conditions in different alumi- 
num alloys. The investigation covered 
about 10,000 spot welds. The alumi- 
num alloys investigated included those 
containing magnesium, copper and 
magnesium, and magnesium and zine. 

Sections of the article discuss the 
influence of the welding current on 
strength distribution, the relation of 
welding current to weld strength, the 
influence of surface treatment on the 
mean weld strength, and the influence of 
cold-working on the mean weld strength. 
Other sections consider the weld strength 


Component parts of an are-welded cor- 


rugated boiler used in the heating system 
of DC-3 United Air Lines transport planes. 


and distribution in sheets from dif- 
ferent producers, as well as the influence 
of the type of welding machine on the 
distribution of weld strength. Sheet 
Metal Industries, May, 1944, pages 883- 
886, 888, 11 illus. 

Arc Welding in Airplane Boiler 
Fabrication. H. A. Lebert and 8S. B. | 
Willoughby. An account of how are | 
welding is used in the fabrication of 
the special corrugated stainless-steel 
boiler used in the heating system of 
DC-3 United Air Lines transport 
planes. The boiler was developed to 
overcome troubles caused by engine 
vibration. It is made from a sheet of 
stainless steel, rolled into cylindrical 
form. The seam is are welded, and 
the corrugations are then rolled into 
the welded cylinder. The process, 
which has reduced cost and _ labor 
operations to a minimum, is described 
in full. The Welding Journal, May, 
1944 pages 434-437, 11 illus. 


Miscellaneous 


Seventy Ninth Annual Report of the 
Council of The Royal Aeronautical 
Society, 1943-1944. The main part of 
this issue is given to the 79th annual 
report of the Council. It contains 8 
review of the activities of the Society 
for the year and the financial state 
ment as of December 31, 1943. Th 
Journal of The Royal Aeronautical 
Society, April, 1944, pages 75-91. 
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Designed for specialized study of high altitude flying, the 
AiResearch “Stratolab” offers the most complete research 
facilities in this field. In this three-sectional vacuum cham- 
ber several tests can be carried on simultaneously—under 


controls so accurate that performance of equipment can be 
predicted within 2% before it goes into actual service. 


| cor- 
system 
planes. 


n dif- 
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Boiler § 
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yw are 
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em of Weather is “created” — duplicating that of any Stratosphere brought to earth. In this chamber, 
nsport § part of the globe and thousands of feet above pressure can be lowered to that at 65,000 feet ... 
ped to it. Here, where temperatures can be brought air made ten times thinner fhan at sea level! 
eee below minus 90° F, reactions of crew and equip- Here are developed AiResearch pressure and 
reet of 
idrical ment can be accurately determined before they temperature controls for better aircraft per- 
1. and leave the home ground. formance and crew comfort at high altitudes. 
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rocess, 
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scribed WITH VICTORY, the AiResearch “Stratolab” will return to peacetime projects...to y 
May, developing air control equipment for swifter, safer, more economical transport... oe 
and to creating AiResearch “comfort-protection” for high altitude commercial flying, 
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“Where Controlled Air Does The Job” 
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e twelfth of a series of statements by aviation’s leaders on THE SHA 


PE OF FLYING TO COME 


Says Colonel Edward S. Evans, presivent of EVANS PRODUCTS COMPANY 


1. WE ARE only beginning to develop air 


transport. I look forward to a Tomorrow 
when jet propulsion planes will fly in the sub- 
stratosphere at 550 miles or more per hour, and 
the Flying Wing will carry much greater cargoes 
at hardly less speed. 

“But these by themselves are not enough to 
usher in the age of freight-by-air. 

“We must also build a locomotive of the air 
designed to draw a train of gliders. The glider 
train will fill a gap in air transportation because 
a glider can take smaller loads than a plane: and, 


Yes, CoLoneEL Evans —and after all these things are off 
the blueprints into production— the idea of freight-by-air 
must still be sold! 

And first place to sell it is to the “test-pilot market” 
the people who (in business or in private living) are habit- 
ually first to accept any change for the better. 


by adding or subtracting gliders to the train, ad- 
justments can be made to cargo demands with 
greater economy. 

“Then, we should have well-equipped cargo 
airports, separate from passenger airports, in all 
postwar commercial centers; and landing strips 
for emergency landings at all major crossroads. 

“The freight-plane will never drive the train 
or the ship out of business. But it will become a 
vital part of distribution. Never bet in America 
that a thing can’t be done.” 


This is the market aviation thinks of when it thinks of 
the more than a million TIME-reading families —whose 
incomes are twice that of the average family — who are 
America’s best prospects for planes and air travel—whose 
influence and positions in business make them the nata- 
ral vanguard for any programs aviation may set up. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 
Time here gives them wider circulation 
in the name of 
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Source Material 


For the information of readers, the following lists the periodicals, house organs, and other 
publications regularly received and reviewed. 


The prices listed are for yearly subscriptions to recipients in the United States. 


Subscrip- 


tion prices to house organs are in many cases not available but may be obtained directly from 
the offices of the organization. 


The AAFSATONIAN, School of Applied Tactics, 
Army Air Forces, Orlando, Fla. 

The Ace-Pursuiter, Special Service Office, Paine 
Field, Everett, Wash. 

Aero, Aero Division, Minneapolis-Honeywell 
Regulator Co., 2753 4th Ave., S., Minneapolis 
8, Minn. 

Aero Digest, 515 Madison Ave., New York 22, 
N.Y., $3.00. 

Aero News Letter, Aero Sepmmanee Underwriters, 
111 John St., New York eu 

Aero Products, 271 icdinen Ave., New York 16, 
N.Y. 

Aero Research Technical Notes, Aero Research 
Ltd., Duxford, Cambridge, England. 

Aero Time, Basic Flying School, Army Air Forces, 
Gunter Field, Ala 

Aerodrome Abstracts, compiled by the Depart- 
ment of Scientific and Industrial Research and 
issued in collaboration with the Air Ministry. 
The Institution of Civil Engineers, St. George 
St., Westminster, London, 8.W.1 

Aeronautica, Avenida de Mayo 1370, 
Aires, Pesos 4.50. 

Aerondutica Argentina, Casilla de Correo 1897, 
Buenos Aires, Pesos 8.00. 

Aeronautical Briefs, Aeronautical Chamber of 
Commerce of America, Inc., 610 Shoreham 
Bldg., Washington 6, D.C. 

Aeronautical Engineering Review, 1505 RCA 
Bldg. West, New York 20, N.Y., $3.00. 

Aeronautics, Tower House, Southampton St., 
Strand, London, W.C.2, 26s. 6d. 

Aeronautics, A Quarterly Recognition Guide to 
Operational ar Planes, 37 W. 47th St., 
New York 19, N.Y., $0.25 per issue. 

The Aeroplane, Bowling Green Lane, 

588. 

The Aeroplane Spotter, Bowling Green Lane, 
London, E.C, 1, 8s. 8d. 

Air Base News, Army Air Base, Jackson, Miss. 

Air Currents, Army Air Field, Coffeyville, Kan 

Air Facts, 30 Rockefeller Plaza, New York 20, 
N.Y., $3.00. 

Air Force, Army Air Forces, 101 Park Ave., New 
York 1 

The Air Line Mechanic, 155'°N. Clark St., Chi- 
cago l, a 

i Air Line Pilot, 3145 W. 63rd St., 


Buenos 


London, 


Chicago 29, 


Mail Magazine, Newport, 
Wales, 5s. 
Air News, 545 5th Ave., New York 17, N.Y., 
$2.00. 
" Pilot and Technician, 515 Madison Ave., 
New York 22, N.Y., $3.00. 


Air Tech, 545 Sth Na New York 17, N.Y., 
$2.50. 


Monmouthshire, 


Air Trails, 122 E. 42nd St., New York 17, N.Y., 
2.50. 

Air Transport, 330 W. 42nd St., New York 18, 
N.Y., $5.00. 

Air Transportation, 10 Bridge St., New York 4, 
N.Y., $5.00. 


12 Bloomsbury S8q., Lon- 

aon 

Aircraft Journal, United Aircraft Corp., 
ford, Conn. 

Aircraft Production, Dorset House, 
St., London, S.E. 1, £1, 14s. 6d. 

The Aircraft Warning Volunteer, First Fighter 
jeamand, Army Air Forces, Mitchel Field, 


kK. Hart- 


Stamford 


Aircraft-Age, 241 Church St 
$0.9 

The a AiResearch Mfg. Co. 
veda Blvd., Los Angeles, Calif. 

Airflow, Academy of Aeronautics, Jackson 
Heights, N.Y., and Casey Jones School of 
Aeronautics, Newark, N.J. 

Aitonee, 340 W. 57th St., New York 19, N.Y., 

.50. 

Air-0- Mech, Army 
son Field, N.C. 
Airport Manager’s Service Bulletin, Aero Insur- 
ne Underwriters, 111 John St., New York 7, 


.. New York 13, N.Y., 


, Sepul- 


Air Forces, Seymour John- 


Bendix Bldg., Los Angeles 15, 


Airpost Journal, Albion, Pa., $2.00. 

The Air-Scoop, Army Air Base, Pueblo, Colo. 

Alamogordo Blockbuster, Army Air Base, Ala- 
mogordo, 

The Allis-Chalmers Operation and Maintenance 
Review, Allis-Chalmers Mfg. Co., Box 512, 
Milwaukee 1, Wis. 

Allisonews, Allison Division, General 
Corp., Indianapolis, Ind. 

Aluminum News-Letter, Aluminum Co. of Amer- 
ica, 801 Gulf Bldg., Pittsburgh 19, Pa. 

AM, Army Air Field, Lincoln, Neb. 

American Association for the Advancement of 
Science, Bulletin, Smithsonian Institution 
Bldg., Washington 25, D.C., $1.00 

American Aviation, 1317 F St., N.W., 
ton 4, D.C., $3.00. 

American Aviation Daily, 1317 F St., N.W., Wash- 
ington 4, C., $1.70 (includes International 
Aviation, foreign news supplement). 

American Aviation oe 1317 F 8t., N.W., 
Washington 4, D.C., 

American Aviation ae American Aviation 

orp., Jamestown, N.Y. 


Motors 


Washing- 


The American Mercury, 570 Lexington Ave., 
New York 22, N.Y., $3.00. 
American Society, Bulletin, 


Milton, Mass., $3.50. 
™ space Pilot, 1170 Broadway, New York 1, 
American Society for Testing Materials, Bulletin, 
260 S. Broad St., Philadelphia 2, Pa., $1.50. 
American Society of Mechanical Engineers, 
Transactions, 29 W. 39th St., New York 18, 
, $12, 
Anahuac, Mexico, D.F., $6.00 (Mex.). 
Army News, Bureau sof Public Relations, War 


Dept., Washington 25, D.C 
Army Ordnance, 705 Mills Bldg., Washington 6, 
1D.C., $4.50. 


Astronautics, 130 W. 42nd St., New York: 18, 
N.Y., $3.00. 

Automotive and Aviation Industries, coven & 
56th Sts., Philadelphia 39, Pa., $1.( 

Automotive News, 5229 Cass Ave., 
Mich., $4.00. 

Automotive War Production, Automotive Council 
for War Production, New Center Bldg., De- 
troit 2, Mich. 

Avia, Sileeone 471. Piso 3°, Buenos Aires, Argen- 
tina, Pesos 6.00 m/n. 

Aviacio, R. Uruguiana 104, 4° 
Brazil, $4.00 (Reis). 


2, 


, Rio de Janeiro, 


Aviacién, 416 W. 8th St., Los Angeles, Calif., 
$1.00 

Aviation, 330 W. 42nd St., New York 18, N.Y., 
$3.00. 


Aviation and Yachting, 2816 Eaton Tower, De- 
troit 26, Mich., $2.00. 

Aviation Bulletin, British Aviation Insurance 
Company Ltd., 500 Place d’Armes, Montreal, 
Quebec. 

Aviation Equipment, 1170 Broadway, New York 

Paks 

Aviation Maintenance, 205 E. 
17, N.Y., $5.00. 

Aviation News, 330 W. 
N.Y., $5.00. 


42nd St., New York 


42nd St., New York 18, 


Aviation Progress, Board of Supervisors of Los 
Angeles County, Los Angeles, Calif. 
Aviation Review, 31 Willcocks St., Toronto, $3.00. 


ieee Service Magazine, 549 W. Washington 
Blvd., Chicago 6, Ill. 


Aviation Writers Association, Newsletter, P.O. 
44 856, Grand Central Annex, New York 17, 


Bakelite Review, Bakelite Corp., 30 E. 42nd St., 
New York 17, N.Y. 


Ballardair, Ballard Aircraft Co., Inc., 
son Ave., New York 17, N.Y 

Barksdale’s Bark, Army Air Forces, 
‘ield, La. 

The Beach Post, Training Center No. 
Air Forces, Miami Beach, Fla. 
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331 Madi- 
Barksdale 


1, Army 


The Beam, Basic Training Center, Army Air 


Forces, Fresno, Calif. 

The Beam, Pilot School (Advanced Single En- 
gine), Army Air Forces, Army Air Field, Mari- 
anna, Fla. 

The Beam, Special Service Office, 
Forces, Bolling Field, D.C. 

™ Beech Log, Beech Aircraft Corp., Wichita, 
Aan. 


The Bee-Hive, United Aircraft Corp., E. Hart- 
ford, Conn. 


Bell Laboratories Record, 463 West St., New York 
14, N.Y., $2.00. 


Army Air 


The Bellringer, Bell Aircraft Corp., 2050 Elm- 
wood Ave., Buffalo, N.Y. 

Biggstuff, Army Air Forces, Biggs Field, Tex. 

Black Landmarks, Blackland Army Air Field, 
Vaco, Tex. 


Bladesman, Div., Curtiss-Wright Corp., 
Caldwell, N.J. 


The ‘Block Buster, Army Air Field, 

Boeing Contact; Boeing Plane Talk, Boeing Air- 
plane Co., Wichita, Kan 

Boeing News, Boeing pois Co., Seattle, Wash. 

The Bomb Bay, Army Air Forces, Hammer Field, 
Fresno, Calif., $2.00. 

Bomb Blast, Army Air Field, Childress, Tex. 

Bombing Range High Score, Army Air Forces, 
Avon Park, Fla. 

Bombs Away, Army Air Field, Victorville, Calif. 

The Bombsight, Advanced Flying School, Army 
Air Forces, Kirtland Field, N.M. 

Booster, Pilot School (Advanced Single Engine), 
Army Air Forces, Napier Field, Dothan, Ala. 
~ Hill Marauder, Army Air Field, Dodge City, 

Kan. 

The Bradley Beam, Army Air Forces, Bradley 
Field, Conn. 

Breeze American, Breeze Corporations, Inc., 41 
S. 6th St., Newark, N.J. 

Brewster Builder, Brewster Aeronautical Corp., 
35th & Northern Blvd., Long Island City, N.Y. 

Britain, British Information Services, = Rocke- 
feller Plaza, New York 20, N.Y., $1.0 

British Airways News Letter, British Oversen 
Airways Corp., Airways House, London, 8.W.1 

Bulaero, Curtiss-Wright Technical Institute, 
Glendale, Calif. 

Bulletin of Technical Data for the Plywood In- 
dustry, The Resinous Products & Chemical Co., 
222 W. Washington Sq., Philadelphia 5, Pa. 

Bulletin of War Medicine, British Information 
Services, 30 Rockefeller Plaza, New York 20, 
N.Y., $4.50. 

The Cactus, Army Air Field, Kingman, Ariz. 

Caminos del Aire, Pan American Airways, Boli- 
var 18, Mexico, D.F. 

Canadian Air Cadet, 122 Wellington St., 
$1.00. 


Gulfport, 


Ottawa, 


Canadian Aviation, 481 University Ave., Toronto 
2.00. 


2, $2 

Canadian Car Journal, Canadian Car & Foundry 
Co., Ltd., 621 Craig St., W., Montreal, Quebec. 

Canadian Flying Clubs Association, News Letter, 
Ottawa. 

The Carrier, Army Air Forces, Bowman Field, 
Louisville, Ky 

Cessquire, Cessna Aircraft Co., Wichita, Kan. 

The Chance Vought News, Chance Vought Air- 
eraft Div., United Aircraft Corp., Stratford, 
Conn. 

Chicago Airview News, Douglas Aircraft Co., Inc., 
Chicago, Il. 

Chinese Institute of En 119 W. 
57th St., New York, N.Y., $1. 

Chirp, The Early Birds, c/o a . Col. Ernest 
Jones, Secretary, 3401 16th St., N.W., Wash- 
ington, D.C 

Circle-News, The B. F. Goodrich Co., Akron, O. 

Civil Aeronautics Journal, U.S. Government 
Printing Office, Washington 25, D.C., $0.50. 
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bolt from the blue 


Swooping down out of the heavens, this ““Thunder- 
bolt” makes a feather-light landing because the 
shock is effectively absorbed by Aerols.* 


The Republic P-47 “Thunderbolt” is only one of 
many present-day military aircraft that are Aerol 
equipped. After victory, in tomorrow's age of 
flight, peacetime planes will also rely on Aerols 
for safe, smooth landings and swift, sure take-offs. F 
THE CLEVELAND PNEUMATIC TOOL CO. 
AIRCRAFT DIVISION . . CLEVELAND 5, OHIO 


Also Manufacturers of Cleco pneumatic tools, Cle-Air shock absorbers 


for vehicles and Cleveland rock drills for mining and construction. 


Buy U.S. War Bonds and Stamps 
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Civil Air Patrol Bulletin, 500 5th Ave., New York 
18, N.Y. 

Cockpit Clatter, Aircraft Owners and Pilots Assn., 
Carpenters Bldg., Washington 1, D.C. 

Collier’s, The Crowell-Collier Publishing Co., 
Springfield, O., $3.00. 

Columbia Aircast, Columbia Aireraft Products, 
Inc., Haynes St., Somerville, N.J. 

The Comet, Ampco Metal, Inc., 

is. 

Command Post, Air Service Command, McClellan 
Field, Sacramento, Calif. 

Commercial Aviation, 614 Tramways Bldg., Mon- 
treal, Quebec, $3.00. 

The Connecting Link, Link Aviation Devices, 
Inc., Binghamton, N.Y. 

The Consolidated News, Consolidated Vultee 
Aircraft Corporation, San Diego, Calif. 

Construction Glues, I. F. Laucks, Inc., 911 West- 
ern Ave., Seattle, Wash. 

Contact, 80 E. 42nd St., New York 17, N.Y., 
$2.00. 

The Continental Eagle, Continental Air Lines, 
Inc., Municipal Airport, Denver, Colo. 

Convair News, Consolidated Vultee 
Corp., Miami, Fla. 

Craig Field Journal, Pilot School (Advanced 
Single Engine), Army Air Forces, Craig Field, 
Selma, Ala. 

ay 4 Flier, Piper Aircraft Corp., Lock Haven, 


Milwaukee 4, 


Aircraft 


ies Aviation, 400 S. Front St., Columbus 15, 
O., $0.80. 

Curtiss Fly-Leaf, Airplane Div., Curtiss-Wright 
Corp., Municipal Airport, Buffalo, N.Y. 

Curtiss-Wright-er, Curtiss-Wright Corp., Lam- 
bert Field, St. Louis 21, Mo 

Daggett Airview News, Douglas Aircraft Co., 
Ine., Daggett, Calif. 

The Dalhart Bomber, Army Air Base, 
ex, 

Del Valle News, Bergstrom Army Air Field, Aus- 
tin, Tex. 

Diesel Power & Diesel Transportation, 192 Lex- 
ington Ave., New York 16, N.Y., $3.00. 

Domestic Commerce, Superintendent of Docu- 
ments, U.S. Government Printing Office, 
Washington 25, D.C., $1.00. 

Douglas Airview, Douglas Aircraft Co., Ine., 
Santa Monica, Calif. 

Dow Diamond, The Dow Chemical Co., Midland, 
Mich. 


Dalhart, 


The ccm 171 Madison Ave., New York 
16, N.Y. 00. 

The Fafnir Bearing Co., New Brit- 
ain, Conn. 

Drew Field Echoes, Army Air Base, Drew Field, 
Tampa, Fla. 

The Eagle, Consolidated Vultee Aircraft Corp., 
Ft. Worth, Tex. 

ba Eagle Eye, Eagle Pass Army Air Field, Eagle 

Tex. 

Aircraftsman, Eastern Aireraft Div., 
General Motors Corp., Linden, N.J. 

The Eaton News, Eaton Mfg. Co., 739 E. 140th 
St., Cleveland, O. 

™~ Bdo Log, Edo Aircraft Corp., College Point, 


El ae Airview News, Douglas Aircraft Co., 
Inc., El Segundo, Calif. 


Electrical Engineering, 33 W. 39th St., New York 
18, N.Y., $12 


The Engineer, 28 Essex St., Strand, London, W. 
C.2, £3. 3s. 


Strand, 


Engineering, 35 Bedford St., London, 
W.c £3. 3s. 


C.2 
Engineering News-Record, 330 W. 42nd St., 
New York 18, N.Y., $5.00. 
The Engineers’ Digest, | Madison Ave., New 
York 10, N.Y., $4.50. 
Enid Flane Facts, Enid Army Flying Sehool, 
nid, Okla 
The Exchangite, 
$1.00 

FAD, Fairchild Aireraft Liv., Fairchild Engine 
and Airplane Corp., Hagerstown, Md. 

The Faircrafters, Fairchild Aircraft Div., Fair- 
Engine and Airplane Corp., 
N.C 


335 Superior St., 


Poledo, O., 


Burlington, 


Faraday Society, Transactions, 98 Gt. Russell St., 
London, 5s. per copy. 

Fasteners, American Institute of Bolt, Nut and 
Rivet Manufacturers, 1550 Hanna Bldg., 
Cleveland, O. 

The Figuter Pilot, Army Air Field, Pocatello, Ido. 

Flagship News, American Airlines, Ine., 100 E. 
f2nd St., New York 17, N.Y. 

Fleetwings’ Arrow, Fleetwings Div., 

argo, Inc., Bristol, Pa. 

Flexigun, Flexib le Gunnery School, Army Air 
Forces, Ft. Myers, Fla. 

Flight, House, 
5 £3 


ls, 


Kaiser 


Stamford St., London, 


Eclipse-Pioneer Div., 
ation Corp., Teterboro, N.J. 
bors Flight Pattern, Army Air Field, Douglas, 


Bendix Avi- 
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Flight Time, Basic Pilot School, Army Air Forces, 
100dfellow Field, Tex. 

Flyer, Army Air Base, Reno, Nev. 

The Flyer, Army Air Field, Chico, Calif. 

Flying, 540 N. Michigan Ave., Chicago 11, IIL, 
4.00. 

se x” Soom, 67 W. 44th St., New York 18, N.Y., 


420 Lexington Ave., New York 17, 
N.Y., $1.00. 

The Flying M, Menasco “e, Co., 805 S. San 
Fernando Blv d., Burbank, Calif. 

Flying Time, Pilot School pone Army Air 

‘orces, Pecos, Tex. 

Flying —_ South Plains Army Air Field, Lub- 
bock, Te 

Flying ‘wheat. Cessna Aircraft Co., Wichita, Kan. 

Fighter, Army Air Forces, Foster 

1e ex 

The Foundation, The Engineering Society of De- 
troit, 100 Farnsworth Ave., Detroit, Mich. 

Franklin Facts, Aircooled Motors Corp., Syra- 
cuse 8, N.Y. 

Franklin Institute, Journal, oy aE" Franklin 
Pkwy. at 20th St., Philadelphia, Pa., $6.00. 

General Aircraft News, London Air ‘Park, Felt- 
ham, Middlesex, England. 

—- 4658 Portage Rd., Kalamazoo 85, Mich., 


Gickal "Service Log, Lockheed Aircraft Corp., 
Burbank, Calif 

Globe Beam, G lobe Aircraft Corp., North Side 
Station, Ft. Worth, Tex. 

GM Folks, General Motors Corp., Detroit, Mich. 

Great Britain Aeronautical Research Committee, 
Reports and Memoranda, British Information 
Se 4 ices, 30 Rockefeller Plaza, New York 20, 


Great Britain, Air Ministry, Library, Additions 
List, The Librarian, Whitehall, London, 8.W.1. 

Great Britain, Ministry of Aircraft Production, 
Translations, The < ‘in ary (R.T.P. 3), Mill- 
bank, London, 

The Greenville Post, as Air Field, Greenville, 

iss. 

The Greenwood Gremlin, Pilot School (Basic), 
Army Air Forces, Greenwood, Miss. 

Guidon, Guiberson Corporation, Dal- 
as, ex. 

Hags Howl, Flexible Gunnery School, Army Air 
Forces, Harlingen, Tex. 

Hamilton Field Takeoff, Army Air Forces, Hamil- 
ton Field, Calif. 

The Hamilton Standard Blade, Hamilton Stand- 
ard Propellers Div., United Aireraft Corp., 
East Hartford, Conn. 

Hangar Flying, Lockheed Aircraft Corp., Bur- 
bank, Calif. 

Haul Down and Ease Off, National Association 
of American Balloon Corps Veterans, P.O. 
Box 2040, Wichita, Kan. 

Hawk's Cry, Army Air Field, Tuskegee, Ala. 

Heath Beacon, Heath Co., Benton Harbor, Mich. 

Heating and Ventilating, 148 Lafayette St., 
New York 13, N.Y., $2.00. 

Heating, Piping & Air Conditioning, 6 N. Michi- 
gan Ave., Chicago 2, Il 

The Hecker Michronicle, A. W. 
E. 66th St., Cleveland, O. 

The Higgins Aircrafter, Higgins Aircraft, Ine., 
P. O. Box 32, New Orleans 6, La. 
Pressure, Ww Kidde & Co., 

, New York 6, N.Y. 

The’ ‘Hillfielder, Air Service 
Field, Ogden, Utah. 

Hobart Arc Welding News, Hobart Brothers Co., 
Troy, O. 

Hughesnews, Hughes Aircraft Co., 
Teale Sts., Culver City, Calif. 

The Intern: il Nickel Co., Inc., 67 Wall 

, New York 5, N.Y. 

Indian Aviation, 13 Ezra Mansions, P.O. Box 
2361, Caleutta, India, Rs. 7/8. 

Industrial ae. 540 N. Michigan Ave., Chi- 
eago 11, 
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Command, Hill 


Florence at 


Institute of Radio Engineers, 330 
W. 42nd St., New York 18, N.Y., $1¢ 


Institute of Sieneoert, Journal, 15 Savoy St., 


Victoria Embankment. London, W.C.2 
per copy. 

Institute of Welding, Transactions, 2, Bucking- 
1am Palace Gardens, London, 8.W.1, 30s. 
Instruments, 1117 Wolfendale St., Pittsburgh 12, 

2., $2.00. 

The Intava World, International Aviation As- 
sociates, Artillery House, Artillery Row, Lon- 
don, 8.W.1. 

Interstate-ments, Interstate Aircraft and Engi- 
neering Corp., 3443 Wilshire Blvd., Los An- 
geles, Calif.; DeKalb, Ill. 

The Iron Age, Chestnut & 56th Sts., Philadelphia 
39, Pa., $8.00. 


, 28. 6d. 


The Sales News, Jack & Heintz, Inc., Solon 


Road, Bedford, O. 

Jefferson Barracks Hub, Air Forces Basic Train- 
ing Center, Jefferson Barrs acks, Mo. 
Journal of Applied Mechanics, 29 W. 

New York 18, N.Y., $5.00. 
Journal of Aviation Medicine, 2642 University 
Ave., St. Paul, Minn., $5.00. 


39th St., 


The Journal of Engineering Education, University 
of Pittsburgh, Pittsburg, Pa., $3.00. 

Journal of Research of the National Bureau of 
Standards, Superintendent of Documents, 
of S. Government Printing Office, Washington 

, D.C., $3.50. 

Journal of Scientific Instruments, The Univer- 
sity, Reading, Berkshire, England, 40s. 

Journal of the Aeronautical Sciences, 1505 RCA 
Bldg. West, New York 20, N.Y., $7.00. 

The Keesler Field News, Eastern Technical 
Training Command, Army Air Forces, Biloxi, 
Miss. 

Kellett News, Kellett Aircraft Corp., 58th & 
Grays Ave., Philadelphia 43, Pa. 

The Kollsman Instrument Dial, Kollsman Instru- 
ment Div., The Square D Company, 80-08 
45th Ave., Elmhurst, N.Y. 

Kunststoffe, Edwards Bros., Inc., 
Ann Arbor, Mich., $15. 

7" LAAF Aileron, Army Air Field, Lemoore, 

alif. 

The Learavian, Lear Avia, Inc., Piqua, O. 

Library rong hg of Abstracts, Universal Oil 
oo Co., 310 S. Michigan Ave., Chicago, 


300 John St., 


es Metals, Bowling Green Lane, London, 
-C.1, 20s. 


The Lockbourne Air Base News, Lockbourne 
Army Air Base, Columbus, O. 

The Lockheed Aircraftsman; The Lockheed 
Star, Lockheed Aircraft Corp., Burbank, Calif. 

The Lockheed Cross and Crown, Roscoe 3, Calif. 

The Log, Army Air Field, Lake Charles, La. 

Long Beach Airview News, Douglas Aircraft 
‘o., Inc., Long Beach, Calif. 

Laneioeinm, The Texas Company, 135 E. 42nd 

New York 17, N.Y. 

Edwards Bros., Ine., 300 
John St., Ann Arbor, Mich., $12. 

Army Air Forces, Luke Field, 


The Lycoming Star, Lycoming Div., 
Corp., Williamsport, Pa. 

McDonnell McDonnell Aircraft Corp., 
Lambert Field, Louis, Mo. 

The M.A.A.F. slot Marana Army Air Field, 
Tucson, Ariz. 

Machinery, 148 Lafayette St., 
N.Y., $4.00. 


Aviation 


New York 13, 

Machine Tools, Nationa Machine Tool Builders 
Assn., Cleveland, 

The March Field Beacon, Army Air Forces, 
March Field, Calif 

Marfacts, Pilot Se ool (Advanced Two Engine), 
Army Air Forces, Marfa, Tex. 

The Martin Star, The Glenn L. Martin Co., Balti- 
more 3, Md. 

MechaNews, The Ewing Publishing Co., Ama- 
rillo, Tex. 

Mechanical Engineering, 29 W. 
York 18, N.Y., $6.00. 

Mechanical Topics, The International Nickel 
‘o., Inc., 67 Wall St., New York 5, N.Y 

1ix 1501 Broadway, New 
York 18, N.Y., $1. 

and W. 42nd St., New York 

S20 

News, allizing E ngineering Co., Ine., 
38-14 30th St., Long Island City, 

The Military Surgeon, Army Medical Museum, 
Washington 25, D.C., $4.00. 

551 Sth Ave. 
7 N.Y. $2 


39th St., New 


, New York 


Air Youth Div., National Aero- 
nautie Assn., 1025 Connecticut Ave., Wash- 
ington 6, D.C., $1.00. 

ai a. 122 E. 42nd St., New York 17, 

Transport, Home, 105, Strand, 
London, W.C 

3 Hanover St., London, 

Palo Weather Review, Superintendent of 
Documents, U.S. Government Printing Office, 
Washington 25, D.C., $2.00. 

Mundo Aerondutico, Rivadavia 45, 
Aires, Argentina, Pesos 4.00. 

NAAF News, Army Air Field, Newport, Ark. 

National Aeronautics, 1025 Connecticut Ave., 
Washington 6, D.C., $3.00. 

The N.A.T.A. Dispatch, National Aviation Trades 
Assn., 214 E. Armour Blvd., Kansas City 2, 
Mo. 

New Horizons, Pan American Airways System, 
135 E. 42nd St., New York 17, N.Y. 

New York University, Contributions from the 
College of University Heights, 
New York 53, 

News, Army Air Fie sd, Presque Isle, Me. 

News nag Hill & Knowlton, 350 5th Avenue, 
New York 1, N.Y. 

Nickel Cast hie News; Nickel Steel Topics, 
Nickel Co., Ine., 67 Wall 

, New York 

Tale-Spin, Noorduyn Aviation Ltd., 

1411 Crescent St., Montreal, Quebec. 
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AERONAUTICAL E 


Relays 


AND OTHER CO YNTROL DEVICES 


AUTOMATIC 
ELECTRIC 


NGINEERING REVIEW—JULY, 1944 


7 BE SURE YOU HAVE 
THE RIGHT RELAY 


The right relay, of course, is the one 
which will exactly fit your needs, and 
give you the longest, most depend- 
able service at lowest cost. Here’s 


how you can get it: 


1. Write for the Automatic Electric 
catalog. It lists over forty basic types 
of relays, providing every combina- 
tion needed for modern electrical 
control. All technical facts are clearly 


tabulated for your guidance. 


2. If you want help in applying this 
information to your problem, call in 
our field engineer. He will be glad 


to put his experience to work for you. 


Send today for your copy of the 
catalog—or simply ask our field engi- 


neer to bring one over. 


AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren St., Chicago 7, Ill. 


In Canada: 


Automatic Electric (Canada) Limited, Toronlé 
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Toronte 


North American Skyline; North American Sky- 
writer, North American Aviation, Inglewood, 
Calif. 

North Ameri- Kansan, North American Aviation, 
Fairfax, Kansas City, Kan. 

Northeast Airlines Gremlin; The Northeast Air- 
lines Up-to-the-Minute Man, Northeast Air- 
lines, Inc., Commonwealth Airport, Boston, 
Mass. 

The Northern Dispatch, Army Air Base, Great 
Falls, Mont. 

The Northrop News, Northrop Aircraft, Inc., 
Hawthorne, Calif. 

Notam, Army Air Base, Daniel Field, Augusta, 
Ga. 

Official Mail Guise, 11 W. 42nd 

New York 1 Y., $1. 

The ‘Official Guide. Met the Airways, 608 8S. Dear- 
born Ave., Chicago 5, IIl., $5. 

Ohio State University, owe Experiment 
Station News, Columbus, O. 

Oklahoma City Douglas Airview News, Douglas 
Aircraft Co., Inc., Oklahoma City, Okla. 

The ORD News, Army Air Forces Training 
Command, Greensboro, N. 

Pacific Aeronautical Library Check-List, 6715 
Hollywood Blvd., Los Angeles 28, Calif. 

124 W. 4th St., Los Angeles 13, 
Calif., $3.00. 

Pan Atlantic News, Atlantic Div., Pan American 
Airways System, LaGuardia Field, Jackson 
Heights, N.Y 

Parks Air News, Parks Air College, Inc., Parks 
Airport, East St. Louis, Ill. 

The PCA News, Pennsylvania-Central Airlines 
Corp., Washington National Airport, Washing- 
ton 25, D.C. 

The Pegasus, Fairchild Engine and Airplane 
Corp., 30 Rockefeller Plaza, New York 20, 
N.Y. 


Pesco News, Pesco Products Co., 11610 Euclid 
Ave., Cleveland 6, O. 

Photogrammetric Engineering, P.O. Box 18, 
Benjamin Franklin Station, Washington, D.C., 
$1.50 per copy. 

™% Pick-Up, All American Aviation, Inc., 209 

. 9th St., Wilmington, Del. 
Picture News, Sinclair on Co., 101 W. 51st 
, New York 19, N.Y 

The Pilot, Army Air Fie ld, La Junta, Calif. 

The Pilot, Army Air Field, Walnut Ridge, Ark. 

Plane News, Grumman Aircraft Engineering 
Corp., Bethpage, 

Plane Talk, Consolidated Mig Aircraft Corp., 
350 Sth Ave., New York 1, N.Y. 

Planetoid, The Denver Planning Commission, 
Denver, Colo. 

say and Resins oes, 415 Lexington 

, New York 17, N.Y., $2.00. 

Bulletin, E. I. Pont de Nemours & 
Co., Ing., Arlington, N.J. 

Plastics Reporter, on Hyde Park Ave., Hyde 
Park 36, Mass. & 

The Polar Tech, he ao Co., Sioux 
Falls, S.D. 

Polish Engineering Review, Association of Polish 
Engineers in Canada, 3432 Drummond S8t., 
Montreal, Quebec, $3.00. 

Popular Mechanics Magazine, 200 FE. 
St., Chicago 11, Ill., $2.50. 

Popular Science Monthly, 353 4th Ave., New 
York 10, N.Y., $2.00. 

— Flier, Strother Army Air Field, Winfield, 
Nan. 

Production and Engineering Bulletin, British 
Supply Council in North America, P.O. Box 
wa Benjamin Franklin Station, Washington, 


Ontario 


Production Drive Committee News, North Amer- 
ican Aviation, Inglewood, Calif. 

Production Equipment, 328 S. Jefferson St., 
Chicago 6, Ill. 

Production Information, Automotive Council for 
nly Production, New Center Bldg., Detroit 2, 

ic 

Quarterly of Applied seoiematicn, Brown Uni- 
versity, Prov 12, R.L., $6.0 

The Randolph Rookie, ‘Army Air ; Ran- 
dolph Field, Tex. 

Ranger's Cloud Buster, Ranger Aircraft Engines 
Div., Fairchild Engine and Airplane Corp., 
Farmingdale, N.Y. 

Recent Periodical Articles, Library, Parks Air 
College, Inc., Parks Airport, East St. Louis, 
ll. 


= Reflector, Army Air Base, Richmond, Va., 

2.00. 

Repair Rambler, Repair Plant, Canadian Pacific 
Air Lines Ltd., New Westminster, B.C. 

Republic Aviation News, Republic Aviation Corp., 
Farmingdale, N.Y. 

The Resinous Reporter, The Resinous Products 

Chemical Co., 222 W. Washington Sq., 

Philadelphia 5, Pa. 

The Rev Meter, Army Air Forces, Lowry Field, 
Denver, Colo. 

Revista Aérea Latino eget 515 Madison 
Ave., New York 22, N.Y., $1. 

Revista de la Fuerza Aérea, ohare de De- 
fensa Nacional, El Bosque, Santiago de Chile. 
Revista do Ar, Aero Clube de Portugal, Avenida 

da Liberdade 226, Lisbon, 120$00. 


SOURCE MATERIAL 


The Robins Field News-Beacon, Warner Robins 
Air Service Command, Army Air Forces, Robins 
Field, Ga. 

Roger, 6th Ferrying Group, Air Transport Com- 
mand, Army Air Field, Long Beach, Calif. 

The Rohm & Haas Reporter, Rohm & Haas Co., 
222 W. Washington Sq., Philadelphia 5, Pa. 
Rotol Digest, Reference Library, Rotol Ltd., 

Gloucester, England. 

The Royal Aeronautical ae Journal, 4, 
Hamilton Place, London, W. . 38, 

The Runway, Army Air Field, Ft. 
Bragg, N.C. 

Rutas del Aire, Dolores 194, 3°, Buenos Aires, 
Pesos 3.50. 

Ryan Flying Reporter, Kyan Aeronautical Com- 
pany, San Diego, Calif. 

Ryan Sky News, The Ryan School of Aeronau- 
tics, Lindbergh Field, San Diego, Calif. 

Tablet, Army Air Base, Wendover Field, 
Jtah. 


Salvo, Army Air Base, Roswell, N.M. 

Santa Monica Airview News, Douglas Aircraft 
Co., Inc., Santa Monica, Calif. 

The Saturday Evening Post, 
Square, Philadelphia 5, Pa., $3 

Schweizer Aero-Revue, 1, Bern, 
Switzerland, Sw. Fr. 10.0 

24 W. St., New York 

0. 
as ay Field News, Army Air Forces, Selfridge 
ield, Ala. 
Service Engineering, Kent-Moore Organization, 
Inc., 485 W. Milwaukee Ave., Detroit, Mich. 
Sheet Metal ae ag 3 Amersham Rd., High 
Wycombe, Bucks., 15s. 

Shell hcg Shell Oil Co., 50 W. 50th St., 
New York 20, N.Y. 

Sheppard Field Texacts, Army Forces Tech- 
nical School, Sheppard Field, 

Inc., 21-10 49th Ave., Long Island City, N.Y 
Sky Steps, Chicago and Southern Air Lines, 

Municipal Airport, Memphis 2, Tenn. 
Skyfarer, General Aircraft Corp., 43-02 Ditmars 
Ave., Astoria 5, N.Y 
The Skyliner, Transcontine ntal and Western Air, 
Inc., Kansas City, Mo. 
a ad 444 Madison Ave., New York 22, 
.00. 


Independence 
0. 


The Slip Stream, Army Air Base, Casper, Wyo. 

SNAFU, Eastern Flying Training Command, 
Army Air Forces, George Field, Ill., $0.05 per 
copy. 

Snaproll, Pilot School (Basic), a Air Forces, 
Minter Fie ld, Bakersfield, Calif 

Soaring, P.O. Box 71, Elmira, N. Y., $2.00. 

Sociedad Cubana de Ciencias Fisicas y Mate- 
maticas, eg Universidad de la Habana, 
Habana, Cuba, $3.00. 

S.A. “ts Accelerator; S.A.E. Journal, 29 W. 39th 

, New York 18, N.Y., $10. 

Ss. B. ‘A. C. Press Summary, Society of British Air- 
eraft Constructors, 32 Saville Row, London, 
W.1. 


The Solar Blast, Solar Aircraft Co., Lindbergh 
Field, San Diego, Calif. 

Sololand, Lodwick School of Aeronautics, Inc., 
Lakeland, Fla. 

Southern Flight, 1901 McKinney Ave., P.O. Box 
750, Dallas 1, Tex., $2.00. 

Spartan School News, Spartan School of Aero- 
nautics and Spartan Aircraft Co., Municipal 
Airport, Tulsa, Okla. 

The Sperry News; The Sperryscope, Sperry 
Gyroscope Co., The Sperry Corporation, Man- 
hattan Bridge Plaza, Brooklyn 1, N.Y. 

The Stabilizer, The Lincoln E lectric Co., Coit 
Rd. & Kirby Ave., Cleveland, C 

Steel Horizons, Allegheny Ludlum Steel Corp., 
Brackenridge, Pa. 

Steel Processing, 108 Smithfield St., Pittsburgh 
30, Pa., $2.00. 

The Stewart-Warner Worker, Stewart-Warner 
Corp., 1827 W. Diversey Pkwy., Chicago, III. 
The Stinsonair, Stinson  Div., Consolidated 

Vultee Aircraft Corp., Wayne, Mich. 
Tac, Tactical Center, Army Air Forces, Orlando, 
a. 

Tail Skid, Army Air Forces, Lawson Field, Ga. 

Tailspin, Army Air Forces, Ellington Field, 
Houston, Tex. 

Take-Off, Farris Publishing Co., Tinker Field, 
Okla. 

Take-Off, North American Aviation, Dallas, 
Tex. 

The Tale-Spinner, Army Air Forces Preflight 
School, San Antonio, Tex. 

TARFU, Laughlin Army Air Field, Del Rio, Tex. 

The Tarranter, Army Air Field, Ft. Worth, Tex. 

The. Taylorcraft News, ‘Taylorcraft Aviation 
Corp., Alliance, O. 

Technical Data Digest, Matériel Command, En A 
neering Division, Army Air Forces, Wright 
Field, Dayton, O. 

Technical Education News, McGraw-Hill Pub- 

lishing Co., 330 W. 42nd St., New York 18, 

N.Y. 
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Technical News Bulletin of the National Bureau 
of Pee, Superintendent of Documents, 
U.S. Government Printing Office, Washington 
25, D.C., $0.50. 

Texaco Star, The Texas Co., 135 E. 42nd St., 
New York 17, N.Y. 

Texacts, Army Air Forces Technical School, 
Sheppard Field, Tex. 

Thiokol Facts, Thiokol Corp., Trenton, N.J. 

Thunderbird, The Rapid City Journal, Rapid 
City, 

Timm Topics, Timm Aircraft Corp., 7801 Hay- 
venhurst Ave., Metropolitan Airport, Van 
Nuys, Calif. 

—— Tattle, Army Air Forces, Cochran Field, 


Trade Winds, Wright Aeronautical Corp., Pater- 
son, N.J. 

Trade-A-Plane Service, Crossville, Tenn. 

Transatlantic Air News, American Export Air- 
lines, 25 Broadway, New York 4, N.Y. 

True Drift, Army Air Forces, Selman Field, La. 

Tucuman, Universidad Nacional, Revista, Serie 
A, Matemiaticas y Fisica Tedrica, Ayacucho 
482, Tucum4n, Argentina. 

Tulsa Airview News, Douglas Aircraft Co., Inc., 
Tulsa, Okla. 

The Twin Prop, Pilot School (Advanced Two 
Engine), Army Air Forces, Stockton Field, 
Calif. 

The Twin Spinner, Army Air Field, Altus, Okla. 

Twingine Times, Pilot School (Advanced Twin 
paene). Freeman Army Air Field, Seymour, 
ne 

United Air Lines News, United ie Lines Corp., 
5959 S. Cicero Ave., Chicago 38, 

U. S. Air Services, ease Bldg., Wash- 
ington 6, D.C., $3.00. 

U. S. Army Air Forces, Technical Publications 
for Army Air Forces Technical Libraries, Book 
List, Library Branch, Washington 25, D. 

U. S., N.A.C.A., Technical Memorandums, Na- 
tional Advisory Committee for Aeronautics, 
Washington 25, D.C. 

U. S. Naval Institute, Proceedings, Annapolis, 
Md., $5.00 

U. S. Steel News, U. S. Steel Corp., 436 7th 
Ave., Pittsburgh, Pa. 

Universal Airline Schedules, 139 N. Clark St., 
Chicago 2, $5.00. 

Universal Engineering Digest, Universal Trading 
Corp., 630 5th Ave., New York, 

Upc ewis School of Aerons 3, ockport, 
IlL., 0. 

The Wilcox-Rich Div., 
Co., Battle Creek, Mich. 
V.D.I. Zeitschrift, Edwards Brothers, Ine., 300 

John St., Ann Arbor, Mich., $19. 

The Volunteer, Nashville Div., Consolidated 
Vultee Aircraft Corp., Nashville, 

Vox Prop, Air Service Command, Army Air 
Field, Rome, N.Y. 

Vox Prop, American Propeller Corp., Toledo, O. 

The Waco Word, Waco Aircraft Co., Troy, O. 

War Medicine, 535 N. Dearborn St., Chicago 
10, ILl., $6.00. 

War Production Drive, Surmmerill Tubing Co., 
Bridgeport, Pa. 

Warplane Production, Aircraft War Production 
Council, Ine., Hollywood Professional Bldg., 
Los Angeles 28, Calif. 

Washington News Letter, 1025 Connecticut Ave., 
Washington 6, D.C., $2.00. 

The Wasp Nest, Pratt & Whitney Aircraft Corp. 
of Missouri, Kansas City, Mo. 

Weight Engineering, Society of Aeronautical 
Weight Engineers, MN 143 N. Brand Blvd., 
Glendale 3, Calif., $1.7 

= Welding om 33 W. 39th St., New York 

, N.Y., $5.0 

wns Coast ~~ Mail Society, Bulletin, 4142 
26th St., San Francisco 14, Calif. 

Western Flying, 304 S. Broadway, Los Angeles 
13, Calif., $2.00. 

Wheelco Comments, Wheelco Instruments Co., 
Harrison & Peoria Sts., Chicago 7, [ll 

Williams Field Airfax, Army Air Forces, Williams 
Field, Chandler, Ariz. 

Wing Tips, Army Air Field, San Bernardino, 
Calif. 

Wing Tips, Pilot School (Specialized Two En- 
gine), Mather Field, Sacramento, Calif. 

The Wingfoot Clan, Goodyear Aircraft Corp., 
1217 E. Market St., Akron, O. 

Wings, McGraw-Hill Publishing Co., 330 W. 
42nd St., New York 18, N.Y. 

Wings, 1-5 Marion St.., Wellington, N.Z., 10s. 

Wingspread, Army Air Forces, Peterson Field, 
Colorado Springs, Colo. 

Continent Airlines, Inc., Wal- 
tower Bldg., Kansas City, Mo. 

Wing-Tips, Waco Army Flying School, Waco, 
Tex. 


The Eaton Mfg. 


Wright at the Moment, Wright Aeronautical 
Corp., Paterson, N.J. 
Yuma Actioneer, Army Air Field, Yuma, Ariz. 


Zoom, Basic Flying School, Army Air Forces, 
Bainbridge, Ga. 


| | 


OUNCES THAT MAY 
SAVE YOU 2 POUNDS 


Autotransformer for 
operation of 
24- to 28-volt, a-c 
aircraft instruments 
—another G-E aid to 
help you use your a-c 


power to greatest 
advantage 


HIS new autotransformer 

is designed especially to 
furnish proper a-c voltage for the 
operation of 400-cycle aircraft in- 
struments such as the remote in- 
dicating compass. Available in two 
ratings —6 and 12 va-—it operates 
over a frequency range of 380 to 
420 cycles, and provides a 28-volt, 
single-phase output from a 120-volt 
input. 
REPLACES ADDITIONAL INVERTERS 
It can be advantageously applied 
on planes that have a 110- to 120- 
volt, a-c power source available, 
thus eliminating the need for addi- 
tional inverters to supply, from the 
d-c source, the correct a-c voltage 
for the operation of these instru- 
ments. Its use saves weight and 
space by making possible the fuller 
utilization of the already available 
a-C power source. 
STURDY CONSTRUCTION The core 
and coils are impregnated with 


6-va rating weighs 2 oz. Size: 1 3/4 
by 114 by 1 1/16 in. (approx) 


moisture- and heat-resistant, Glyp 
tal* base, clear varnish. All ex- 
posed solder joints are corrosion 
resistant. The terminal board is 
constructed of tough, cloth-base 
Textolite* for resistance to vibra 
tion and shock. 

These autotransformers will 
operate efficiently at any altitude, 
if sufficient ventilation is pro 
vided 

For further information, on this 
and other G-E transformers for air- 
craft, ask for the complete set of 
illustrated bulletins offered at the 
right. General Electric Company, 
Schenectady 5, N. Y. 


* Reg. U.S. Pat. Off 


@ GENERAL @ ELECTRIC 


403-67-5219 


IMPROVE AIRCRAFT 


ELECTRIC SYSTEMS 
WITH THESE G-E 
TRANSFORMERS 
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FORMERS FOR AIRCRAFT.“ 
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Government 
Publications 


Army Air Forces 


Air Power in the Southwest Pacific. 
Lt. Gen. George C. Kenney. The 
Commanding General of the Fifth Air 
Force and Commander of the Allied 
air forces in the Southwest Pacific 
reviews some of the operations and 
tells about air-combat techniques em- 
ployed in that theater of war. Tracing 
the constant change of air tactics neces- 
sitated in that area, he notes particu- 
larly the applications of skip and night 
bombing. He also describes how planes 
were modified to meet the peculiar 
conditions of the Southwest Pacific 
war front. The planes that are dis- 
cussed in connection with the modifica- 
tions are the B-25, B-24, P-39 and P-47. 
While victories that were won by the 
use of air power alone are recorded, 
attention is called also to instances 
where success was dependent upon the 
cooperation of both air and ground 
forces. Air operations at Lae, Sala- 
maua, Papua, Buna, Rabaul, Marilinan, 
Bismarck Sea, and Cape Gloucester 
are mentioned. Air Force, June, 1944. 

Wright Field 10-Ft. Wind Tunnel. 
Designed for testing models of high- 
altitude bombers and fighters, a fun- 
nel-shaped, 10-ft. wind tunnel that 
will generate winds of over 600 m.p.h. 
at temperatures as low as —67°F. is 
now under construction at Headquar- 
ters of the Army Air Forces Matériel 
Command at Wright Field. The wind 
velocity will be made possible by using 
two 20,000-hp. motors to drive the 
fans and by tapering the tunnel from 
its maximum cross section to a minimum 
diameter of 10 ft. at the throat. 

Temperature and pressure conditions 
found at altitudes ranging from sea 
level to 50,000 ft. will be simulated in 
the new tunnel. A _ storage-type re- 
frigeration system will be used to re- 
duce the temperature of the wind to 
—67°F. Supplementing the 20-ft. tun- 
nel now in operation at Wright Field, 
the new tunnel will permit tests of an 
entirely different nature. The older 
20-ft. tunnel is an atmospheric tunnel 
used in testing aircraft and component 
parts under simulated sea-level condi- 
tions. It was not designed, however, to 
reproduce altitude pressures or tem- 
peratures. 

The new testing tunnel, built in the 
shape of a long, narrow rectangle of the 
closed-return type, will operate at less 
than one-eighth of atmospheric pres- 
sure, approximating pressure conditions 
found at 50,000 ft. It will aid in 
making important aircraft modifica- 


tions necessitated because of high-alti- 
tude operations, addition of armament, 
changes in cowling and other altera- 
tions, which exert a direct influence on 
the speed of the planes and on changes 
in aerodynamic characteristics. Army 
Air Forces Matériel Command. 

Navigation Problems in England. 
Lt. Ralph N. Phillips. The differences 
between conditions affecting avigation 
over England compared with those 
over the United States are discussed. 
The topography and the appearance of 
the land differ markedly from those at 
home, there being few of the straight, 
well-defined roads and fences, high-ten- 
sion power lines, and wide spacings be- 
tween towns. Because of England’s 
active antiaircraft defense, a deviation 
of only 1 mile from the course entails 
the risk of receiving antiaircraft fire. 
Differences of British maps also are 
noted, these being drawn to small 
scales. Because of airplane speed rela- 
tive to the short distances in England, 
check points on the maps are difficult to 
follow. Anecdotes are related from the 
writer’s experiences to illustrate the 
necessity for relearning numerous rules 
of avigation. 

Precautions necessary when flying 
bombers in formation and with fighter 
escort are described, with comments 
on the results of slight errors in main- 
taining the course. The particular 
duties of the navigator are emphasized. 
Air Force, June, 1944. 

The Conquest of Fear. Major 
Arthur Gordon. The causes of, and 
cures for, operational fatigue and 
anxiety neurosis in air personnel are ex- 
plained. Giving reasons why bomber 
crews are more likely to suffer from 
nervous reactions than fighter crews, 
the writer describes the peculiar forces 
that tend to produce psychic disorders 
in fliers. On the other hand, he also 
reviews the stabilizing factors that 
counteract those forces. Physical 
and psychic symptoms that denote the 
approach of operational fatigue are 
noted, and education, rest, and change 
are prescribed as the treatment for 
mild maladjustments of such nature. 
It is reported that the incidence of 
anxiety neurosis among American air 
crews in Britain is remarkably rare. 
Air Force, June, 1944. 

“lve Got Wings!” By means of 
colored humorous sketches and dia- 
logue a booklet of 95 pages is intended 
to impress the rules of safe flying on 
the minds of air cadets and other stu- 
dents of flying. Its concluding pages 
contain two quizzes consisting of 20 

99 


questions each, with references to the 
pages on which the correct answer may 
be found. A glossary of “slanguage”’ 
also is included. Art ideas for the 
booklet were contributed by personnel 
of the Air Traffic Control Division of 
the Civil Acronautics Administration. 
With the permission of the Army Air 
Forces copies of the booklet are being 
distributed by the Aircraft Owners 
and Pilots Association to all of its 
registered pilots. Army Atr Forces, 
Flight Control Command. 

No Rest for the Luftwaffe. Major 
Arthur Gordon. Continuing a series 
of monthly reports on American Air 
Forces operations in the European 
theater of war, this article reviews 
some highlights in the Spring air offen- 
sive. The main portion of the dis- 
cussion is devoted to the work of the 
British-based fighters and the long- 
range support they gave to bombers 
raiding Germany. The P-47, P-51, 
and P-38 are named as the three basic 
fighter airplanes used in this work. 
The performance records of American 
bombers based both in Britain and in 
Italy, during the Spring of 1944, are 
noted. Air Force, June, 1944. 

On the Target. Capt. L. P. Bach- 
mann. An important problem in pre- 
paring for the first missions against 
Hollandia, in New Guinea, was solved 
by oblique-approach sketches, a new 
technique recently developed. It is 
stated that the method does not take 
the place of photographs but that the 
oblique sketches are used to supplement 
photography. The main purpose of the 
oblique-approach sketch is to show the 
details of terrain that has not been 
mapped or thoroughly photographed. 
Another advantage is that unimportant 
details can be eliminated from the 
sketch, whereas a photograph sometimes 
shows so much detail that it can be con- 
fusing. All possible sources of informa- 
tion are used in making these sketches, 
so that important points can be brought 
out to facilitate the use of the sketches 
by personnel untrained in reading 
maps and photographs. Air Force, 
June, 1944. 

In the Eyes of the Flyers Your 
Planes Are Alive. A 14-page illus- 
trated booklet contains stories from 
War Department records intended to 
stimulate the quantity and quality of 
production on the part of aircraft 
workers. The stories are about the ex- 
ploits and accomplishments of air- 
planes that have been in combat and 
the men who fly them, showing how 
these planes have withstood damage 
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NOOUTH WIND HEATER 


LREADY a record-holder for dependability and 


long life, Stewart-Warner’s never-ending de- 


velopment work has made this remarkably compact, 
light-weight South Wind model 906 an even finer 
unit than before. 


In life tests—still uncompleted—two of these 
South Winds have already passed the 1900-hour 
mark in excellent operating condition. 


In the improved version... 906-A-1... the 


shut-off and restriction valves and filter are com- 


bined into a single, simpler unit, eliminating nu- 


merous fittings and connections and greatly reduc- 


ing the chance of foreign matter getting into the 


system. In addition, the new valves have synthetic 


tubber instead of metal seats, making them rela- 


tively immune to leakage due to foreign material 


lodging on the seats. All terminals are now enclosed. 


Starting characteristics have been further im- 

proved. In tests at —70° F., the heaters started con- 

| sistently at 29,000 feet with 87-octane gasoline, and 
at 30,000 to 31,000 feet with 91-octane fuel. 


Although rated at 50,000 Btu/hr. output, sub- 
stantially greater output is possible under certain 
conditions. When total inlet air pressure of 10 inches 
of water is available, output of 80,000 Btu/hr. has 


| been attained with no increase o f maximum metal 


temperatures above those at normal rated output. 


South Wind 


HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO 14, ILLINOIS 
West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 
1273 Westwood Blvd., West Los Angeles, California 


ACCESSORY CONTROLS MAKE 
OPERATION FULLY AUTOMATIC 


Stewart-Warner South Wind Thermo-Switch and Duct Pres- 
sure Switch are light-weight controls, quickly adjustable to 
desired settings, with special design and operating advan- 
tages developed by South Wind engineers. They are engi- 
neered to operate as a team with the 906-A-1 heater, and 
provide fully automatic regulation of fuel and ignition, so 
heater operation can be controlled from a single switch. 


NEW! Model 911 South Wind—ram-air operated — 


# 10 inches in diameter and weighing but 23 
pounds — gives up to 250,000 Btu/hr. output . . . more 
heat per pound and cubic inch than ever attained before! 
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ALL THAT’S SOAKED UP IS NOT GRAVY 


TROLEUM products, for example, may be ab- 
sorbed by the thousands of resilient parts in a plane 
—oil seals, hose, accumulator bags, packing, gaskets, 
grommets, diaphragms—just as gravy is absorbed 
by bread. This absorption either adds dead weight not 
included in the original design calculations, or swell- 
ing of the liners reduces the capacity of hose, accumu- 
lator bags or other similar parts. 

Hycar synthetic rubber with its light weight and 
superb resistance to oil to keep it light, provides pro- 
tection against increased weight and decreased capac- 
ity not offered by any other comparable material. 
Hycar is 15% to 25% lighter than many other synthetic 


Hy 


rubbers and retains this important quality throughout 
its long life. Oil-swell can be controlled closely to 
insure dimensional stability of parts. 


Hycar has an operating range of —65° to +250°F. 


and abrasion resistance 50% better than natural rubber. © 


Unlike many other oil-resistant synthetic rubbers, 
Hycar has a minimum tendency to cold flow after 


taking the initial deformation, even at elevated § 


temperatures. 


You need these qualities in resilient materials used J 


in the presence of oil and gasoline. Let our technical 
service staff help solve your individual problems. Hycat 
Chemical Company, Akron 8, Ohio. 


Car 
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inflicted by the enemy and have been 
victorious in aerial combat. 

Sky Quirks. Lt. Herbert G. Dorsey 
Jr., and Lt. Oscar Shaftel. A discus- 
sion of some atmospheric phenomena 
that affect avigation in arctic and des- 
ert regions. Among the problems 
examined are those caused by the ex- 
treme transparency of the air in those 
areas, dust and sand storms, ground 
haze resulting from a combination of 
low cloudiness and new snow, mirages, 
ete. Air Force, June, 1944. 


Army Service Forces 


Adjustment of Production ‘Cut- 
backs” is a booklet illustrated by 
sketches and prepared by the Army 
Service Forces. Its purpose is to out- 
line, simply and graphically, the care- 
ful consideration and detailed plan- 
ning that the Army accords to any 
necessary reduction in production pro- 
grams and resultant cancellation of 
contracts. 

It explains the necessity for changes 
in production plans and outlines the 
procedures of the Army Service Forces 
for the implementation of changes in 
its programs. 


Navy Bureau of Aeronautics 


BuAer-ASO Packing Provisions No. 
1 is a leaflet of 4 pages giving the re- 
quirements of the Naval Aviation 
Supply Depot for the packaging, pack- 
ing, marking, and transporting of ma- 
terials for delivery to the Bureau of 
Aeronautics or the Aviation Supply 
Office. The requirements apply to all 
items in a procurement document in 
which these provisions are referred to 
or incorporated. 

Copies of these provisions and of the 
specifications referred to may be ob- 
tained from the Bureau of Aeronau- 
tics or the Aviation Supply Office upon 
request. Aviation Supply Office, Naval 
Aviation Supply Depot, Philadelphia. 


Navy Department 


Four new motion-picture shorts, pro- 
duced by the Industrial Incentive Divi- 
sion of the U.S. Navy, are now available 
for showings to war plants. They are: 

Behind Nazi Guns (20 min.; 16 or 35 
mm.)—The inside story of Germany’s 
industrial war power today. Through 
captured enemy film and other footage, 
the picture reveals working conditions 
in bombed Germany and emphasizes to 
the American worker the challenge that 
has been flung at him by his ‘“‘opposite 
number” on the Nazi workbench. It is 
narrated by William L. Shirer. 

The Battle Against Shop 13 (15 min.; 
16 or 35 mm.)—A typical American boy 
leaves his war job to become a Navy 
aerial gunner. An unexpected climax 
drives home poignantly a reason why 
the men at the fighting fronts will be 
given complete production backing. 

Your Ship in Action (10 min.; 16 
mm. only; in color)—The story of a 
fighting ship from the time of its launch- 


ing to its first baptism of fire in the Paci- 
fic. 

For Distinguished Service (18 min.; 16 
or 35 mm.)—Particularly designed for 
exhibition in the petroleum industry, 
this picture shows the pipe lines of vic- 
tory extending from the ‘‘cat-crackers”’ 
to the far-flung battle zones. Industrial 
Incentive Division. 


Civil Aeronautics Board 


A list of the total number of trans- 
port aircraft of all types in domestic 
service on commercial air lines, com- 
piled by the Public Information Section 
of the Civil Aeronautics Board, shows 
that there were 214 such aircraft in 
service as of May 18, 1944, compared 
with 314 on May 18, 1942. The report 
gives the number of aircraft operated 
on those dates by 16 domestic air lines. 


Civil Aeronautics Administration 


Establishment of an Urban Plan- 
ning Section to assist metropolitan 
areas in the development of compre- 
hensive airport plans has been an- 
nounced by the Civil Aeronautics Ad- 
ministration. The method being used 
emphasizes the needs of private flying. 
First, the planners determine where the 
potential plane owners live, with family 
income the criterion, and then find the 
nearest undeveloped area within which 
to search for a suitable airport site. 
Before final choice of site, consideration 
is given to related elements in the com- 
munity plan, such as highways, rail- 
roads, waterways, etc., and to the exist- 
ing and proposed pattern of airways, 
major airports, and feeder-line routes. 

Creation of the Urban Planning Sec- 
tion rounds out a three-point program 
of the C.A.A. for furnishing airport- 
planning assistance to communities de- 
siring it. Units have already been 
set up to compile and furnish informa- 
tion concerning airport management 
and design of airport buildings. The 
three units will supplement the broader 
activities of the C.A.A. in surveying the 
needs of a national airport system and 
formulating design and construction 
standards. 

Maintenance, Repair, and Altera- 
tion of Certificated Aircraft, Aircraft 
Engines, Propellers, and Instruments. 
This manual contains material inter- 
preting and explaining the mainte- 
nance, repair, and alteration require- 
ments of the Civil Air Regulations, Part 
18. Each section is arranged and 
numbered to correspond with the Civil 
Air Regulations, Part 18, pertaining 
to the same subject, and the pertinent 
section of the Regulations is quoted 
ahead of the interpretive material. 

The manual includes 133 pages, of 
which the first 47 are given to text 
matter in numbered paragraphs as ex- 
plained above. The next 47 pages con- 
tain drawings and instructions for the 
operation, described in the corre- 
spondingly numbered section, to which 
reference is made. The final 39 pages 
comprise three appendixes, of which the 
first gives examples and methods of 


showing compliance with the require- 
ments in case of special repairs involv- 
ing aluminum-alloy structures. Ap- 
pendix II gives information about 
weighing procedures and check of bal- 
ance for alterations, and Appendix III 
contains instructions for splicing aircraft 
cable. Civil Aeronautics Manual 18. 
For sale by Superintendent of Docu- 
ments, Washington, $0.50. 


Defense Supplies Corporation 


The American Republics Aviation 
Division of Defense Supplies Corpora- 
tion has made available for general 
distribution certain statistical excerpts 
from a confidential survey of “Air 
Transportation in Latin America,” 
prepared with the cooperation of the 
Office of Air Transport Information, 
Civil Aeronautics Board. 

Table 1 shows that the total volume 
of traffic, local and nonlocal, in and to 
Latin America increased from 20,544,- 
000 ton-miles in 1940 to 61,919,000 ton- 
miles in 1943 and amounted to 29 per 
cent of the United States domestic 
traffic in the latter year. Passenger 
traffic represented 76 per cent of the 
total in 1943, cargo 18 per cent, and 
mail only 6 per cent, as compared with 
76 per cent, 7 per cent, and 17 per cent, 
respectively, on the U.S. domestic sys- 
tem, the relative importance of cargo 
and mail being reversed. In certain 
countries cargo ranked with or ahead 
of passenger traffic in volume. Cargo 
accounted for 60 per cent of total ton- 
miles in Central America, 44 per cent 
in Bolivia, 33 per cent in Colombia, and 
28 per cent in Peru. Nonlocal traffic 
accounted for a slightly higher propor- 
tion of the total ton-miles than did local 
traffic. 

Local traffic was about equally di- 
vided between South America and 
Middle America. Two countries, Brazil 
and Mexico, accounted for over half the 
total local traffic in 1943. 

As an indication of the growth of air 
transportation in Latin America, it is 
noted that the total of ton-miles in 
1943 was somewhat in excess of the 
estimated total traffic carried by all 
European air lines, including their 
overseas routes to all parts of the world 
in 1938, the last prewar year. As an- 
other illustration of the relative im- 
portance of air transportation in Latin 
America, it is observed that American 
Airlines, the largest U.S. domestic car- 
rier, flew almost as many ton-miles (in 
domestic service) as did all of the air- 
lines operating in Latin America in 
1943. 

Route miles in Latin America are al- 
most three times as great as in the 
United States, but only half as many 
miles were flown in 1943. Thus the 
average frequency of service was only 
about one-sixth as high as in the United 
States. 

Average passenger fares in Latin 
America are some 40 per cent above the 
level of the U.S. domestic system, al- 
though they have decreased slightly 
since 1940. There is considerable varia- 
tion in tariffs, however, ranging from 3.8 
cents per passenger mile in Peru to 16.0 
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The war won’t wait for sunny weather or 
dry landing strips. Every plane surface 
must be highly weather-proof. That’s why 
many of the most famous allied fighters 
and bombers are protected with Berryloid 


Aircraft Finishes. In thirty years there 
have been no finer finishes made—none 
so durable, none so weather-resistant. 
Peacetime manufacturers will likewise 


benefit by this dependable quality. 


BERRY BROTHERS 


ircraft Dopes - Lacquers - Primers 


Detroit 7, Mich. 


Walkerville, Ont. 


BOSTON ¢ JERSEY CITY * CINCINNATI « CHICAGO ¢ ST.LOUIS « INGLEWOOD, CALIF. 
MONTREAL ° WINNIPEG . TORONTO 
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cents in Venezuela. Cargo tariffs aver- 
aged 84.6 cents per ton-mile in 1943, a 
moderate increase over 1940, accounted 
for principally by substantial increases 
in Bolivia and Central America. Peru 
and Brazil had the lowest cargo tariffs 
in 1943. In general, fares for nonlocal 
air travel and express were slightly 
higher than for local services. 

Despite substantial improvement 
since 1940, utilization of aircraft in 
Latin America is low, averaging 3.0 
hours per plane per day compared with 
9.6 hours in the United States in 1943. 
Foreign-flag carriers averaged only 2.4 
hours, as compared with 5.8 hours for 
US.-flag carriers in Latin America. 
Among the causes of the low utilization 
of equipment are: low frequency of serv- 
ice, lack of night flying, inadequate 
maintenance facilities, and the advanced 
age of many of the planes. Present 
trends suggest that much higher rates of 
utilization will be possible within the 
next few years. 

In 1943, 386 planes were in operation 
in Latin America. Of this total only 57 
were U.S.-flag aircraft. There were 246 
multiengined planes but only 97 planes 
were of the modern types manufactured 
since 1936. Of these, 48 were U.S.-flag 
aircraft and 20 were registered in Brazil. 
American Republics Aviation Division. 


Petroleum Administration 
for War 


100 Octane Fuel is a pamphlet of 25 
pages. It describes how 100-octane 
fuel is made, how much is being pro- 
duced, what it costs, and numerous 
other points concerning the manufac- 
ture and use of aircraft fuel. The 


history of the development of the fuel 
is traced, and its accomplishments in 
aerial combat are reviewed. A list of 
the refiners making the fuel and its 
components is given. Letters from 
General Arnold, Admiral King, and 
other Navy officers containing their 
comments about the value of the fuel 
in the war are reproduced. 


War Manpower Commission 


Training Women for War Work is a 
19-page booklet containing suggested 
methods and procedures for training 
inexperienced women workers. It is 
based on special studies of job training 
for women and on reports from field 
men on training practices that are being 
applied successfully by war-production 
plants. The subject is treated under the 
following headings: Discovering the 
Needs, Adapting Plant Facilities, Pre- 
paring the Plant Personnel, Outlining 
the Training Program, Preparatory 
Training, Induction Training, On-the- 
Job Training, Supplementary Training, 
Apprentice Training, and Women Coun- 
selors. The final pages contain a list of 
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the training assistance available through 
the agency and a list of its regional 
representatives. A pprentice-T raining 
Service, Bureau of Training, Washington. 


State Department 


Estados Unidos en la Guerra (The 
United States in the War). This 
booklet of 24 pages, with Spanish ex- 
planatory notes and captions, contains 
sketches depicting many phases of the 
war activity of the United States. It 
shows the contributions of the citizens 
at home and the production of mate- 
rials in American plants, as well as 
some of the direct military actions on 
land, on sea, and in the air. Office of 
the Coordinator of Inter-American Af- 
fairs. 


State of Michigan 


The Michigan Airport Construction 
and Employment Program describes a 
plan that includes projected extension 
of 129 existing municipal and county 
airports plus 170 new airports, land- 
ing fields, and landing strips. It is 
tentative and may require additional 
municipal airport locations later. In 
some regions single airports have been 
suggested as efficient and economical in 
serving several smaller cities. No speci- 
fic recommendation is made for the air- 
port system of the metropolitan areas of 
Detroit. Moreover, no consideration 
has been given to supplemental private 
fields, many of which will be developed 
for training and flying-club purposes. A 
suggested plan of recreational fields and 
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MORE WAR PRODUCTS, LESS GASOLINE FOR YOUR MOTOR CAR 
NOW MADE FROM EACH BARREL OF CRUDE OIL 


EACH BARREL OF CRUDE OIL CONTAINS 42 
GALLONS. THE PROPORTIONS OF DIFFER- 
ENT PRODUCTS MADE FROM IT HAVE BEEN 
CHANGED TO MEET NEW WARTIME NEEDS. 


AUTOMOTIVE GASOLINE PRODUCTION HAS 
BEEN REDUCED FROM 18 GALLONS OUTOF 
EACH BARREL TO 11'/2 GALLONS. OF THE 6/2 
GALLONS THAT WENT INTO MOTOR CAR 
FUEL IN PEACE TIME, 4 GALLONS NOW 
GO INTO AIRPLANE FUEL, SYNTHETIC 
RUBBER, EXPLOSIVES, AND SPECIAL 
ARMY GASOLINE. 


22 OF THE 6/2GALLONS GO INTO ADDI- 
TIONAL FUEL OILS NEEDED BY THE NAVY, 
LIBERTY SHIPS, WAR FACTORIES, ETC. 


EVEN A PART OF TODAY'S LOWER PRO- 
DUCTION OF ORDINARY GASOLINE 
GALLONS) IS USED BY THE ARMY'S 
VAST FLEET OF TRUCKS, JEEPS, AND 
OTHER MECHANIZED EQUIPMENT. 


THE REMAINDER MUST BE DIVIDED AMONG FARM 
TRACTORS, SCHOOL BUSES, INDUSTRIAL 
TRUCKS, AND ESSENTIAL PASSENGER CARS. 


CIVILIANS HAVE LESS BECAUSE MORE 
HAS GONE TO WAR. 
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OPPORTUNITY 
in Sales Engineering 


We feel we have an oppor- 
tunity for a Sales Engineer 
in the aircraft industry. 
The requisites of the posi- 
tion include an adequate 
knowledge of mechanical 
engineering; the ability to 
interview the presidents of 
aircraft companies; a sound 
knowledge of present in- 
dustrial problems and con- 
structive post-war plans. 


The potentialities of the 
position are excellent, and 
the salary commensurate. 
However, proper clearance 
with the War Manpower 
Commission is necessary. 


If you possess the above 
requirements and you are 
interested, will you kindly 
send a resume of your 
qualifications to: Box 231, 
Institute of Aeronautical 
Sciences. 


service fields for state departmental 
operation will be submitted later. 

The financing of this plan is based 
upon the municipalities’ acquiring the 
site property and financing their own 
buildings, since the buildings provide a 
source of revenue in rentals. By this 
plan the state should finance on a match- 
ing basis the landing-field improvements, 
such as grading, drainage, runway sur- 
facing, and lighting. The state’s share 
of this plan is approximately $25,000,000. 
Any federal assistance, in addition, 
would permit a more rounded plan and a 
development of fields more consistent 
with the early postwar air transporta- 
tion requirements. Michigan Board of 
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New York State Department 
of Commerce 


As a part of a campaign for industrial 
development undertaken by the Depart- 
ment of Commerce of New York State, 
an industrial book titled New York 
Means Business visualizes New York as 
the center of postwar air traffic. Avia- 
tion is regarded by the Department as a 
leading industry for the state as well as 
for the nation. The book refers to the 
part played by the aviation industry 
during the war and predicts an air- 
minded world after the war. It shows 
that prior to the war five major air lines 
served eight key cities in New York 
State. With various feeder air lines, 
these major routes are expected to serve 
the entire state in postwar periods. The 
book contains several new maps of 
interest to the aircraft industry, one 
being a map of the air facilities of the 
state expected to be available for de- 
velopment after the war. 


British Information Services 


Estimation and Prevention of Leak 
Drag. G.N. Patterson. Tests in the 
24-ft. tunnel at the Royal Aircraft 
Establishment have shown that the 
leakage of air into and out of an air- 
plane may lead to a large increase in the 
drag and that the drag may be reduced 
by suitable bulkheads. Model tests 
were desirable to provide a basis for 
estimating the drag of a combination of 
leaks, to investigate the conditions that 
produce a large leak drag, and to de- 
termine further methods of correcting 
these conditions. The experiments were 
made with a one-fifth scale model of a 
fighter. Leaks were tested in combina- 
tion and separately over a wide range of 
internal pressures, the latter being con- 
trolled by a pressure system connected 
with the model. Relationships to be 
used as a basis for estimating leak drag 
were obtained. The following conclu- 
sions were reached: 

With respect to the estimation of leak 
drag: (1) The drag of a group of leaks 
is almost equal to the sum of the drags 
of each leak measured separately at the 
same internal pressure as that of the 
group—i.e., the interference between 
leaks is small. (2) The drag of a single 


leak is a function mainly of the velocity 
of the flow through the leak, the area of 
leakage, and the direction in which the 
air issues at the leak. Therefore, leaks 
may be classified according to the direc- 
tion in which they open, and the drag of 
each type may then be calculated from 
a knowledge of the internal and external 
pressures and the area of leakage. The 
application of the method of estimating 
leak drag to various full-scale installa. 
tions shows reasonable agreement with 
the measured values. (3) The internal 
pressure required for the above calcula- 
tions should preferably be measured in 
flight. When new designs of airplanes 
are being considered, the internal pres- 
sure can be estimated if the character- 
istics of each leak are known. 

With respect to reduction of leak drag: 
A large leak drag may be prevented (1) 
by removing all unnecessary leaks and 
keeping all unavoidable leaks as small 
as possible, and (2) separating the un- 
avoidable leaks that register widely 
differing pressures to prevent a large 
flow between them. Leaks that register 
a high internal pressure—i.e., leaks in 
high-pressure regions or leaks that open 
forward—should be isolated by bulk- 
heads or made backward-facing. The 
model tests show that it is sometimes 
possible for a combination of leaks to 
produce a drag reduction. This result 
indicates that aerodynamic suction may 
be used to prevent separations of the 
flow and thus reduce the drag. Min- 
istry of Aircraft Production, Aeronautical 
Research Committee, R. & M. No. 1883, 
British Information Services, New York, 
$1.90. 


British Ministry of Labour and 
National Service and the Minis- 
try of Production 


Interchangeability Media for Air- 
frames Largely Built by Government 
Trainees. An account of how a Brit- 
ish manufacturer of large fixtures and 
gauges for the assembly of ailerons, 
wing spars, and other air-frame strue- 
tures introduced optical measuring 
methods and a special procedure so 
that trainee labor could be employed. 
Production and Engineering Bulletin, 
April, 1944. 

Recovery of Oil from Swarf. Re- 
sults are given of a study of the econo- 
mies affected in war-production plants 
by measures for recovering cutting oil 
from the swarf resulting from machin- 
ing operations. Suggestions are made 
for instituting standard procedures for 
oil reclamation. The advantages are 
shown to lie not only in the recovery 
of the oil but in providing better and 
more useful salvaged material because 
the chips and cuttings are cleaner and 
in better condition. A table shows the 
amounts and percentages of oil re 
covered, amounting to as much as 83 
per cent in a month. Another table 
indicates that the oil saved from 
aluminum swarf is greater than that 
from steel or brass chips and runs a8 
high as 43.9 lbs. of oil from 100 Ibs. of 
broad aluminum swarf. Production 
and Engineering Bulletin, May, 1944. 
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How Much Cold Can Rubber Stand? 


cold, soft rubber or synthetic rubber can become 
as hard and brittle as glass, and as easily shattered. 
Such failures are prevented at “Ohio Rubber” by 
the use of the machine illustrated. 


Sub-zero temperatures as low as —120° F. are 
produced by the machine illustrated. It is a 


Deepire “Cascade Unit” manufactured by 
the Deepfreeze Division of the Motor Products 
Corporation of North Chicago, IIL 


This modern testing machine is used by The Ohio 
Rubber Company to predetermine the cold 
resistance of every rubber and synthetic rubber 
compound formulated to meet specifications for 
parts to be subjected to sub-zero temperatures. 


Unless properly compounded to resist extreme 


DETROIT » NEW YORK + CHICAGO + INDIANAPOLIS 


This is but one of many types of modern testing 
equipment used by “ORCO” technicians to meet 
exacting specifications for mechanical molded and 
extruded rubber parts including special processes 
for bonding rubber and synthetic rubber to metals 
and other materials. 


Refer YOUR specifications to “ORCO” for thor- 
ough and economical production. 


THE Quio RUBBER ComPANY - 


WASHINGTON CLEVELAND 


| 


Aircraft tubing produced by the 
ELECTRUNITE Process of man- 
ufacture is wniformly safe and 
sound. FARROWTEST —the most 
accurate commercial method for 


testing ferrous tubing—proves it. 


Because of its high sensitivity and 
accuracy, this electronic test reveals 
damaging imperfections in tubing 
—even small flaws which would 
slip by under visual inspection 


or ordinary testing methods. 


This is the test given EVERY 
length of Republic ELECTRU- 
NITE Aircraft Tubing before 
shipment to assure users that they 
are getting the highest commer- 


cial quality obtainable. 


THINK BEFORE YOU 
TALK ABOUT WAR INFORMATION. 
IT MAY SAVE LIVES. 


In addition to the safety thus 
secured, ELECTRUNITE also 
provides high workability. It is 
consistently uniform in wall thick- 
ness, diameter, concentricity, 
strength, weight, ductility and 


fine surface. 


ELECTRUNITE Tubing meets 
the standards of the U. S. Army 
Air Forces; The Bureau of Aero- 


Navy; The Civil 


nautics, U. S. 


Aeronautics Administration; and 
The Aeronautical Material Speci- 
fications (AMS) of The Society of 
Automotive Engineers. It is made 
in standard sizes in carbon, alloy 
and stainless steel. Write for 


further information. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO 


Berger Manufacturing Division 
Culvert Division . Niles Steel Products Division 
Union Drawn Steel Division ¢ Truscon Stee! Company 
Export Department: Chrysler Bldg., New York 17, N. Y. 


ELECTRUNITE 


*Reg. US. Pot. 


AIRCRAFT TUBING 
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Stick and Rudder 
Wolfgang Langewiesche 


Contents: How a Wing Is Flown; 
The Airplane’s Gaits; Lift and Buoy- 
ancy; The Flying Instinct; The Law of 
the Roller Coaster; Wind Drift; What 
the Airplane Wants to Do; That Thing 
Called Torque; The Flippers and the 
Throttle; The Ailerons; The Rudder; 
The Turn; Straight and Level Cruis- 
ing; The Glide; The Approach; The 
landing; The Landing Run; The 
Dangers of the Air; The Working 
Speeds of an Airplane; Thin Air. 


No analysis of the art of flying ever 
had behind it a greater wealth of ex- 
perience. A pilot-instructor with radi- 
cal ideas of how an airplane flies and 
what a pilot does when he flies explains 
why flying is difficult to learn. He ap- 
peals to the imagination as well as the 
skill of the pupil. He attacks many 
of the preconceived ideas of the theorist 
or the old-time instructor. 

Each maneuver is studied in detail. 
The pupil is told what may happen 
to him if he forgets and, by vivid and 
understandable straight talk, he has each 
move impressed indelibly on his mem- 
ory. It is undoubtedly one of the clear- 
est and most sensible books available 
about flying instruction. Whittlesey 
House, McGraw-Hill Book Company, 
Inc., New York, 1944; 389 pages, $3.75. 


Bombardment Aviation 


EKeith Ayling 


Contents: Beginnings; World War 
II Development; Technique; Day 
Bombing; Night Bombing; Dive- 
Bombing; Low-Flying Attack; Attack 
on Ships; Bombs; Bombardment 
Value; Bombers. 


_ The all-important mission of bomb- 
ing has been given a complete oppor- 
tunity to demonstrate its success in 
the preinvasion period of the attack on 
the Continent. This book gives the 
fundamentals of bombing theory and 
practice and traces the development of 
bombing techniques. It describes the 
earliest experiments in dropping bombs 
from airplanes and the gradual evolu- 

tion of this devastating new weapon. 
The advantages of day bombing as 
contrasted with night bombing, are 
discussed. General information is given 
concerning the methods of carrying out 
mbing attacks and particular actions 
are described. The advantages and 
Weaknesses of dive bombing are out- 
lined, its specialized uses are compared 
with ordinary low-flying attacks. Allied 

and enemy bombers are compared. 
use of the bomb and the torpedo 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N. Y. 


in attacking ships, together with the 
various methods of their release, are de- 
scribed. Bombs, bombing aircraft, 
and an evaluation of the resulting ef- 
fects of bombardment are discussed 
in the concluding chapters of the book. 
Written by an experienced observer 
who has had exceptional opportunities 
for investigation, the book will be useful 
in acquainting the public with a better 
understanding of this relatively new 
weapon of the Air Forces. Military 
Service Publishing Company, Harris- 
burg, Pa., 1944; 234 pages, $2.00. 


War Below Zero 


Col. Bernt Balchen, Major Corey Ford, 
and Major Oliver La Farge 


Contents: Greenland Adventure; The 
Long Wait; Flight East; Life on the 
Greenland Ice Cap. 


The Army Air Forces were fortunate 
in having available such an expert and 
experienced Arctic specialist as Bernt 
Balchen, who was commissioned a 
Colonel and sent to assume the pro- 
tection of Greenland. This little-known 
operation is described in the first part 
of this book. It reveals the secret war- 
fare that took place in the Arctic during 
the first armed conflict with German 
invaders of the Western Hemisphere. 
Enemy planes were flying within bomb- 
ing distance of North America and their 
submarines were being refueled in 
Greenland. They had a meteorological 
station there which sent weather re- 
ports direct to Berlin. 

The establishment of a base, the ac- 
tion that resulted in driving out the 
German meteorologists, and the heroic 
rescues of the officers and crews of 
airplanes which had forced landings are 
all part of the saga of the work of the 
Air Forces in the bleak island where the 
most northerly operations of the war 
are being carried out. 
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The second part of the book recounts 
the adventures of the survivors of forced 
landings of aircraft of the Army Air 
Forces in Greenland. In addition to 
giving the details of the hardships en- 
dured and the efforts made in effecting 
their rescue, it shows the important part 
played by aircraft in the work of these 
expeditions. 

No one will read the story of this ex- 
peditionary force without receiving an 
emotional uplift. The men who volun- 
teered for the most trying work of guard- 
ing this important intermediate station 
should receive the acclaim they deserve. 
Houghton Mifflin Company, Boston, 
1944; 127 pages, $2.00. 


Arctic Manual 


Vilhjalmur Stefansson 


Contents: Historical Background; 
Physical Geography; Climate and 
Weather; Light in Polar Regions; Ani- 
mal Life; Vegetation; Shelter, Heat, 
and Light; Food and Drink; Clothing 
and Personal Equipment; Health, Ac- 
cident, and Disease; Travel; Trans- 
portation; Hunting and Fishing; Mech- 
anized Transport. 


This book, by one of the best-in- 
formed Arctic explorers, was written 
under the direction of the then Chief of 
the Air Corps. A condensation of a 
much larger report that was prepared for 
the use of pilots who were serving in 
Arctic and sub-Arctic areas, it was plan- 
ned to be a manual for the use of flyers 
and other travellers in the Arctic and 
Antarctic. It gives directions for living 
on the ice and on the land, building 
shelters, procuring food and fuel, wear- 
ing protective clothing, and maintaining 
health. 

This book will be surprising to those 
who regard Alaska and other regions 
surrounding the North Pole as lands of 
perpetual snow and ice. It gives in 
detail the weather conditions that are 
to be encountered in both winter and 
summer in northern latitudes. The 
peculiarities of light in the Polar 
regions are stressed, since they have a 
great influence on the .ife of a pilot. 

The chapters about animal life and 
the use of animals for food and clothing 
will show that men experienced in 
Arctic customs can live for long periods 
without outside aid. Instruction is 
given in the building of snow houses and 
the proper placing of tents and shelters. 
The selection of food and clothing is 
one of the most important provisions 
to be made for comfort and health in 
northern latitudes. 

The concluding chapter describes the 
use of dirigibles and airplanes in the 
North. Mr. Stefansson has been the 
advisor of many pilots who fly under the 
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Design Check Chart for Eclipse Electric Actuators 


APPLICATION DESIGN 
id Eclipse Electric Actuators, available in vari- JA An automatic, compensating torque limit- 
ous capacities, provide the mechanical muscle, ing device, in the form of a multiple disc clutch, 
known as torque, for retraction of aircraft land- protects reduction gearing and motor in event 
ing gear, operation of bomb bay doors, wing of undue loading. 
flaps, and similar applications. JA special magnetic equalizing clutch pre- 
An electric actuator installation comprises vents over-running and jamming. This feature 
a reversible motor unit, specially designed for also facilitates hand operation on models so 
the particular operation to be performed, plus equipped (see Specification Chart) by eliminat- tes 
a suitable solenoid switch for each direction of ing resistance of gear train and motor. 
motor rotation, a selector switch on the control A Motors are available in both concentric and pse Ty 
panel, and suitable limit switches. right-angle design to provide maximum com- nee 
PERFORMANCE pactness and clearance, depending on the char- os 
of motors are designed for 24-volt DC acteristics of the installation under consideration. yal 


operation. Explosion-proof motors, available in certain 


of Performance characteristics vary with indi- models (see Specification Chart), are completely 
vidual airplane designs. Inquiries are cordially enclosed against explosive vapors, as well as 


invited concerning your actuator requirements, mud and dirt. 
“Eclipse” is o Trade Mark of Bendix Aviation Corporation 


Eclipse 
signation Present 
(Type) Application Clutch 
i Setting 
Lb. Ft. lesign Hand : 


Crank 


Landin r nn 
ing Gea Disconnect lug 
Co i 
ncentric 


Bomb Door |_ 25 125 Concentric 
erminals 

Landing Gear Right Angle 
rminals 


Nosewheel Door Right Angle 


Bomb Door 


Concentric 


Disconnect Plug 
Concentric 


Concentric 


Right Angle 


Disconnect Plug |__ 100 
Wing Flap Terminals =x 
Tail Wheel Terminal | | 
s 
Mounting: All th 
units with the e 
ro 
hos 6 flange; Pilot diometer 3 9978" diameter Bolt cre 
es, ond Bolt circle diam 
eter 514 


RELU 
000 — 
joe AC 
the 
Eclipse - Pioneer 


| 
27 
| 
-@87 
| 
Og ale 
| 
\ SPECIFICATION CHART 
WA 1073.2 = 30.75 
1064.2 
786.1 
1297.1 
LSe/ 


| 
| 
| MESH; 
| 
| LIMIT 
Switcy 
-fFCLIP 
Eclipse Type 1227-1 0 RECEP Tacy 
AND Plug 


jht-Angle Electric 
\ctuator, designed to 
erate tail wheels. 
utch set 33 Ib. ft. 


Eclipse Type 1063-2 Con- 
centric Electric Actuator, 


designed to operate wing 
flaps. Clutch set 125 Ib. ft. 


RELUBRICATION CAUTION PLATE 


ACCESSORIES 


teterboro, N. J.—Los Angeles 36, Cal. 
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| BZ | 
‘ | | 22} 
end” 
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xtraordinarily difficult conditions in 
he Arctic, and in the book he epito- 
mizes his Many years of experience in 
goperating with these airmen. It 
vill be an invaluable handbook for the 
1S. Army Air Forces serving in Alaska. 
be Macmillan Company, New York, 
1944; 556 pages, $3.00. 


Bombers 
Keith Ayling 


Contents: A Short History of Bomb- 
es; Heavy Bomber; The Flying 
Fortress; The Liberator; British 
Heavies: Lancaster and Halifax; Stir- 
ling, Wellington, and Whitly; American 
Medium Bombers; British Medium 
Bombers; The Boston; The Mosquito; 
Dive Bombers; Torpedo Bombers; 
Patrol Bombers; Russian Bombers; 
Axis Bombers; The Future. 


This excellent survey of the many 
types of bombing aircraft used by all 
countries engaged in the war gives a 
correct impression of the role bombing 
js playing in warfare. It is the out- 
standing instrument of air power and 
as such deserves the place it has right- 
fully taken in air strategy. 

The author gives informed back- 
ground historical material about the 
men and companies who have made the 
bomber such an important weapon. 
Too little emphasis is placed on the 
international effects of the bombing of 


Sthe former German warships off the 


Virginia Capes by General Mitchell. 
This was the real turning point of bomb- 
ing in world aviation. 

The American defensible bombers, the 
English heavy bomber, the American 
light bomber, the dive bomber, and 
the torpedo plane all are reviewed, with 
descriptions of the many types in serv- 
ice. Interspersed in the historical 
and technical accounts are many ex- 
periences of the famous pilots who have 
won fame by their bombing exploits. 
Thomas Y. Crowell Company, New 
York, 1944; 194 pages, $2.50. 


Paratroops 
F. O. Miksche 


Contents: The Development of the 
Airborne Idea; Airborne Forces in the 
Low Countries; The Balkan Campaign 
and Crete; The Tactical Employ- 
ment of Airborne Troops; The Land- 
ing; The Airborne Division; The Air 
Move; The Landing Head; The Air 
Arm with Airborne Troops; Organiza- 
tion of the Defence; The Defence in 
Action. 


This may be considered as a text- 
book on the training and employment 
ol parachute troops for air warfare. 
It is a carefully prepared study of the 
history of the paratrooper and the rec- 
ords of successes he has had in the 
present war. 

The first three chapters deal with the 
history and the development of the 
idea of air-borne troops, their utiliza- 
tion in the Spanish Civil War, and their 


BOOKS 


expansion in the present World War. 
The history part ends with the Battle of 
Crete, since the author did not attempt 
to follow the rapidly moving air-borne 
events in Russia and the Far East. In 
Chapter 4 and the following chapters he 
discusses in considerable detail ques- 
tions relating to the tactics of air-borne 
troops and various air-borne maneuvers. 

Of the greatest interest is the carefully 
prepared description of the organiza- 
tion of air-borne formations and their 
use in attacks from positions at the 
rear of an enemy. In the 7 years since 
the Soviet Army first demonstrated the 
use of the paratroopers, every other 
army has developed this new service to a 
degree that may revolutionize tactics. 
As Liddell Hart says in a preface, the 
author “is exploring what is by com- 
parison almost virgin country.”’ Faber 
and Faber Limited, London, 1943; 173 
pages, 10s. 6d. 


Rockets: The Future of Travel 
Beyond the Stratosphere 


Willy Ley 


Contents: The Beginnings of an Idea; 
The Decades of the Great Dreams; 
“The Rocket’s Red Glare, ...”’;_ Proph- 
ets with Some Honor; The Battle of 
the Formulae; Success, Failure, and 
Politics; The Meteorological Rocket; 
The Rocket into Cosmic Space; The 
Spaceship; Terminal in Space. 


This study of the history and de- 
velopment of rocket propulsion should 
not be confused with the development 
of the jet-propulsion engine which has 
been creating so much interest re- 
cently. The rocket power plant is a 
self-contained unit and is not depend- 
ent on a supply of oxygen from the air, 
while any jet-propelled airplane de- 
pends at present on the presence of air, 
limiting the altitudes to which it may 
operate. 

The author has been intimately con- 
nected with the work of rocket develop- 
ment for twenty years. He is familiar 
with the history as well as the scientific 
study of the rocket, and in this book 
gives the reader the background as well 
as the present state of the art. The 
rocket has so often been used by fanci- 
ful writers and imaginative inventors 
that it has been regarded by the public 
as associated with interplanetary travel 
and therefore remote. Space ships, 
week-end trips to the moon, and pheno- 
menal speeds are in the rocket field. 

Mr. Ley writes rationally as a pro- 
ponent. He does not hesitate to look 
facts in the face and to let science and 
mathematics reduce many plans to the 
realm of improbability. He does not, 
as so many other writers have done, 
completely overlook the use of the 
rocket in this country by the military, 
and the interest by those who were 
courageous enough to form the Ameri- 
can Rocket Society, and particularly 
the work of Dr. Goddard. As no field 
of aviation should remain unexplored, 
even though this one has had many set- 
backs, Willy Ley’s book may have the 


113 


effect of arousing greater interest in 
rockets for air travel, as well as for use 


as a weapon suchas the bazooka. The 
Viking Press, New York, 1944; 287 


pages, $3.50. 


Long-Range Flight 
Colin Hugh McIntosh 


Contents: Toward a Better Tech- 
nique; Engine Performance; Aircraft 
Performance; Operating Techniques for 
Cruise Control; The Planned Flight; 
Temperature as a Factor in Fuel Meas- 
urement. 


A text for training pilots and naviga- 
tors in the essential techniques of air- 
craft operation. The author, who is 
Chief Navigator of American Airlines, 
explains the fundamentals that must 
be understood in order to make use of 
the charts customarily employed by the 
air-line operators. Included in the text 
are the principles of efficient engine 
operation, the principles and use of 
airplane cruising charts, methods of 
cruising control, preflight planning, 
and controlled flight through use of the 
‘“howgozit”’ chart. 

The explanations have been made as 
simple and nontechnical as_ possible, 
the engineering approach having been 
avoided. Although performance data 
in this text have been limited, for rea- 
sons of military security, to the DC-3 
type airplane, the principles explained 
are applicable to all types of modern 
aircraft. McGraw-Hill Book Company, 
Ine., New York, 1944; 177 pages, $2.50. 


Elementary Aircraft Structures 
Millard V. Barton 


Contents: Design Requirements; Air- 
craft Loads; Load Transmission in the 
Aircraft Structure; Correlation of 
Load-Carrying Ability and Properties 
of Materials; Design of Tension, Com- 
pression and Shear Members; Riveted 
and Bolted Connections; Bending; 
Stresses in Beams; Torsion; Design of 
Columns and Struts; Buckling of Flat 
Sheet; General Design Considerations. 


Fundamental concepts and principles 
of mechanics and their application to 
aircraft structural elements are pre- 
sented in the form of a collection of 
notes. The analytical portion of the 
book begins with a considerat.on of 
aircraft loads, this subject being treated 
as a connecting link between aerody- 
namics and structural design. The 
notes end with practical considerations 
necessary for all good designs. The 
material is presented without the use of 
calculus, but the equivalent expres- 
sions in the calculus notation are given 
in footnotes following the development. 
The notes are intended to provide the 
designer with sufficient knowledge of 
stress analysis to make estimates of the 
size of aircraft structural elements, to 
obtain preliminary strength checks of 
design, and to appreciate practical con- 
siderations affecting the final design. 
Edwards Brothers, Inc., Ann Arbor, 
Mich., 1943; 77 pages, $1.50. 
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A new room- 
temperature-setting 
resin glue, producing 

durable, boilproof 
wood joints: 


CASCOPHEN 
RS-216 


liquid resin glue 


used with 
catalyst FM-60 


Properties : 


Long storage life. Can be stored for an 
indefinite period at room temperature. 


Moderate pressure adequate. Good 
bonds with low, uniform pressure. (100 
to 250 p.s.i. recommended for best 
results.) 


Room-temperature-setting. Sets at 70°F. 
or warmer. 


Waterproof. Withstands continuous or 
intermittent water or moisture. 


Heatproof. Withstands boiling, or wet 
or dry heat. 


Moldproof. Immune to mold or fungus. 
CASCOPHEN RS-216 produces a boil- 
proof type of bond required by Specifi- 
cations 52G12 and 39P15 (Navy), 
AN-P-43 and AN-NN-P-511b (Army- 
Navy), 14124 (Army Air Forces). 


® For complete description, send for 
Service Bulletin No. 20. Address: 
CASEIN COMPANY OF AMERICA 
(Dept EK74 350 Madison Avenue, 
New York 17, N. Y., (Division of The 
Borden Company.) 


CASCO-CASCAMITE 


(casein) (urea-resin) 


CASCOPHEN 


(phenol-resin) 


Aircraft Glues 


to meet all aircraft specifications 
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They Fly to Fight 


Keith Ayling 

Contents: Jumping Jack; = Air- 

They Drop to Con- 

quer; Trial and Success; Fighters Who 

Fly; The Silent Wings; The ‘Glidia- 

tors’; Supplies by Air; Air Support; 
Looking Ahead. 


borne Divisions; 


The air-borne divisions of the Army 
xpanded to such an extent that 
this book will interest the publie by 
showing the many new services that 
these specialists will perform in the 
invasion of the Continent. 

The paratroopers are the best known 
of the air-borne troops. Their special 
qualifica their training, and their 
strategic uses are described. More at- 
tention is given to the troops carried 
by airplanes and gliders. The employ- 
ment of this type of soldier in the cap- 
ture of Crete and Norway is evidence 
of the success of this new development 
of military specialization. The physical 
qualifications of the air-borne troops are 
emphasized. They have to undergo 
what is probably the most severe screen- 
ing of any soldiers to make sure that 
they are able to function capably when 
they are called into action. 

The extraordinary progress made in 
the production of large gliders is one of 
the most interesting accomplishments 
of aircraft designers. The use of glid- 
carrying troops, supplies, and 
armament will probably be an impor- 
tant factor in the future operations of the 

This book is a clear description 
ee branches of the air-borne 
It gives the present status 
of this branch of the Army and the pos- 
sible uses of gliders in postwar commer- 
cial air transport. D. Appleton-Century 
Company, Inc., New York, 1944; 192 


pages, $2.50. 
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Elements of Aerial 
Photogrammetry 


Earl Churel 


Contents: Fundamental Principles of 
Aerial Photogrammetry; Applications 
of the Fundamental Principles to Prac- 
tical Problems in Photogrammetry; 
Stereo paragraph and Contour 
Finder Technique; Planimetric Map 
Compilat Based upon Radial Line 
Plotting Mosaics; Topographic 
Mapping with the Multiplex Projector: 
Perspective Grid Method for Construct- 
ing Planimetric Maps from High 
Oblique Photographs; Tri-Metrogon 
Method for Reconnaissance Mapping. 


Basi 
course in 
tained 
part th 
ciples th it 


aterial for a first semester’s 
verial photogrammetry is con- 
this textbook. In the first 
particular fundamental prin- 
constitute a sound theoretical 
background in photogrammetry are pre- 
sented. The second part considers the 
practical mapping methods essential to 
an initial working knowledge of the sub- 
ject. Syracuse University Press, Syra- 
cuse, N.Y., 1944; 95 pages, § 


$2.75. 
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AERONAUTICS. 


New 
Standard 
Books for 
Home Study 
and 
Reference 


and 


Virgil Simmons 


AIR PILOTING 


By Virgil Simmons, Asst. Sup., Pan-Amer. 
Air Ferries. 2nd Edition. Revised and En- 
larged. A Manual of Flight Instruction 


illustrates and describes the best known | 


means of developing pilot skill, and sup- 
plies technical material in text, 


various examinations. Follows approved 
training and the curricula of military and 
civil schools. 758 Pages, 


AERONAUTIC RADIO 


By M. F. Eddy, Lieut. | 
A manual for Operators 
Mechanics. Follows requirements of the 
F.C.C. and C.A.A. and actual approved 
usage such as course guidance, etc., and 
instrument landing. ‘Thoroughly covers 
the theoretical part of the aviation radio 
operator's license examination. Helps to ac 
quire skill quickly. 502 Pgs., 198 T1., $4.50. 


BASIC RADIO 


JUST OUT by G. L. Boltz, well-known 
British Authorily. Covers the many prin- 
ciples of radio and gives the basic knowl- 
edge you need to study to go on to ad- 
vanced work. Clarifies each essential idea 
by describing simple experiments and 
pointing out facts. 272 Pgs., L66TIIL., $2.25. 


S. Navy, Ret'd 


AIRPLANE HYDRAULIC SYSTEMS 


By Hugh C. Aument, Jr., Inst. Hydraulics, 
Roosevelt Aviation School. Explains fully 
operation of hydraulic equipment of air- 
planes Shows by easy-to-read text, draw- 
ings and diagrams construction of each 
hydraulic unit; purposes; how it operates; 
flows of fluids; causes of troubles and how 
to correct them. 76 Illus., $2.25. 


AIRCRAFT ELECTRICAL SYSTEMS 


By William F. Jorch, Inst. Aircraft Elec- 
trical Systems, Air Corps, Roosevelt Field, 

A practical easily understood man- 
ual. Explains each component part of air- 
craft electrical systems; types, purposes, 
construction and operation; gives speedy 
methods of testing; and procedure for 
quickly finding and eliminating trouble 
Contains diagrams, questions and charts 
72 Mlustrations, $3.00. 


GENERAL AERONAUTICS 


REVISED EDITION 
Director Aeronautics, Sacramento Junior 
College A Complete Ground School 
Course. An aid for pilots’ and aircraft 
engine mechanics’ tests, including basic 
fundamentals emphasized in official re 
quirements. Fully illustrated with dia- 
grams. Contains over 300 typical exami- 
nation and test questions. 524 Pages, 
250 Illustrations, $3.75. 
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AERONAUTICAL 


PLASTICS... 


ENGINEERING REVIEW 


REINFORCED WITH 


FIBERGLAS 


ARE HELPING MAKE AIRCRAFT STRONGER, 
LIGHTER AND SAFER 


Born of the Nation’s quest for 
stronger and lighter aircraft, 
glass-reinforced plastics are to- 
day possibly the most discussed 
new development in aviation. 

By combining certain plastics 
with Fiberglas—glass in the form 
of fine fibers—the plastics indus- 
try has created a revolutionary 
new structural material. A mate- 
rial actually superior to metals 
in many respects, and surprising- 
ly light in weight. 

Besides having great strength- 
to-weight ratio and low specific 
gravity, these new  Fiberglas- 
reinforced plastics have demon- 
strated exceptional ability to ab- 
sorb shock. Moreover, they have 
exceptional dimensional stability 
(neither stretching nor shrink- 


ing under moisture changes), 
and unusually high fatigue re- 
sistance under vibration and 
stresses. 

Still another advantage of these 
Fiberglas-reinforced plastics is 
the ease with which they can be 
fabricated into complex shapes 
and forms. Expensive dies and 
great pressures arent needed. 
Parts requiring close tolerances 
may be accurately machined. 

While, naturally, much remains 
to be learned about this new 
material, considerable data are 
now available from exhaustive 
tests recently conducted by Army 
Air Corps Engineers at Wright 
Field. For the story of these tests 

. and other pertinent articles 
on this new material... 


Write for FREE booklet on Glass-reinforced Plastics! 


This booklet consists of reprints of seven informative 


and authentic articles which appeared in the May 


issue of “Modern Plastics”, describing the nature, 


characteristics and application of this new structural 


material. Write for your copy today! 

Owens-Corning Fiberglas Corporation, 1893 Nicho- 
las Building, Toledo 1, Ohio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 
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OTHER AIRCRAFT USES 
OF FIBERGLAS 


XM-PF 


AIRCRAFT INSULATION 


XM-PF is a lightweight, semi-rigid bat 
of fine glass fibers. It is fire-safe and 
has exceptionally low moisture pick- 
up, even under conditions of extreme 
humidity. It is available in 1 Ib. and 
1% Ib. densities and serves two dis- 
tinct purposes in aircraft construction. 

As acoustical insulation, it has a merit 
factor over 80. And as thermal insula- 
tion, it provides optimum efficiency per 
pound of weight. 


_ALL-FIBERGLAS 
AIRCRAET BLANKETS 


Another type of Fiberglas thermal in- 
sulation, these fireproof blankets are 
made of Fiberglas Insulating Wool, 
Type N, faced with Fiberglas Cloth 
stitched with glass thread. Available in 
1% Ib. and 3 Ib. densities, they are 
extensively used to insulate gasoline 
heater exhausts, heat exchanger ducts, 
other high temperature pipes, etc. 


FIBERGLAS TAPES 
Rye 
Another all-glass product—woven from 
Fiberglas yarns. While extensively used 
for insulating motors, generators and 
other electrical equipment, other appli- 
cations have been found for these non- 
stretching, incombustible tapes in avi- 
ation—such as covering of thermal in- 
sulations on hot air ducts, ties for re- 
movable insulating pads, etc. 


FIBERGLAS COATED 
FABRICS 


The use of Fiberglas cloths as base 
fabrics for coating with natural or syn- 
thetic rubbers, vinyl compounds and 
other coating materials, provides a fin- 
ished material having new and unusual 
qualities — great dimensional stability 
and strength under the most severe 
conditions of humidity, temperature and 
hard usage in combat. Widely used in 
the fabrication of gun sight screens, in- 
sulation covering, flexible connections, 
various types of coverings, bunks, fuel 
cells, water tanks and many other items. 


BASIC 
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Close Inspection at EVERY Stage 
Insures Precision Aircraft Studs 


Closely controlled processes on a volume production scale 
have made National Serew a principal source of supply for 
Aircraft Studs. 

Here’s what it takes: 
1. A special Aircraft Stud Department with personnel 
trained for this particular work. 
2. Close control of every operation, from drawing of 
wire in our own wire mill to final inspection. 
3. Modern heat-treating facilities under expert laboratory 
control, 
4. Inspection at every stage of process, including indi- 
vidual snap gauge inspection of each piece. Additional 


facilities for projection method of inspection. 


We are equipped to handle a full range 
of sizes up to 14 inch diameter and to 
produce precision threads without mill- 
ing or grinding —steels and plating to 


meet AN specifications. 


Aircraft studs are checked for required tolerance 
by 100 per cent roller snap gauge inspection. 


‘Thread form comparator provides addition 
check by projection to 50 times actual sit 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Aerosphere, 1943 
Edited by Glenn D. Angle 


Contents: Modern Aircraft; Mod- 
ern Aircraft Engines; Aircraft Statis- 
tics; Buyer’s Guide. 

This yearbook grows in its essentiality 
with each succeeding edition. It is 
one of the indispensable reference books 
about the progress of world aviation. 
Its main sections are divided into de- 
scriptions of modern aircraft of prac- 
tically all countries that have aircraft 
factories; modern aircraft engines; and 
aircraft statistics that include a wealth 
of information regarding aeronautical 
organizations. 

The aircraft and engine sections are 
classified according to countries and each 
section has an index. Brief descriptions 
and photographs of aircraft used by the 
US. Army Air Forces are grouped in 
pages preceding the detailed data pages 
showing all American types. With 
certain exceptions, airplanes previously 
originating in Axis-dominated countries 
are omitted. The statistical section 
gives information about aircraft per- 
formance records, Government depart- 
ments concerned with aviation, associa- 
tions and scientific societies, and statis- 
tics of domestic air-carrier operations. 

Several officers of the Army and Navy 
contribute short accounts of their 
special work.’ There is also a section 
devoted to the work of the Wright 
Brothers. Unfortunately, some of this 
material is inaccurate and will give a 
wrong impression of this epoch-making 
event. 

The expansion of such annuals is a 
healthy sign of the growing extent of 
aircraft development and no one can 
study the pages without becoming im- 
pressed with the engineering progress 
in aircraft design and construction. Itis 
a book that must be available for refer- 
ence for any one who wishes to keep 
abreast of the fast-moving aeronautical 
industry. Aerosphere, Inc., New York, 
1944; 1 volume, $15. 


Composite Aircraft Manufacture 
and Inspection 


Lt. (j.g.) Leno C. Michelon 


_ Contents: Part I—Aircraft Mate- 
rials: Metals in Aircraft, Wood in Air- 
craft, Plastics in Aircraft, Fabrics in 
Aircraft; Part II—Aircraft Processes: 
(Heat Treatment of Aluminum and 
Steel; Plating and Finishes); Aircraft 
Production Processes; Part III—Air- 
craft Inspection Methods: Dimensional 
Control; Testing for Physical Proper- 
ties; Aircraft Inspection Procedures. 
_A practical encyclopedia of composite 
aircraft manufacturing and inspection. 
The book is intended as a reference man- 
ual for those concerned with either of 
these aspects of manufacture, as well as 
for trainees in the airplane inspection 
field. It includes information about the 
basic materials used in manufacturing 
aircraft and gives in detail the Army- 
Navy Aeronautical Specifications for 
each. The inspection instruments and 


BOOKS 


methods used to insure adequate per- 
formance and maximum safety are ex- 
plained. 

Appendixes include aircraft nomen- 
clature; an index of Army-Navy Aero- 
nautical Specifications; and tables of 
standards of hardness, tolerances, al- 
lowances, etc. Harper & Brothers, 
New York, 1944; 547 pages, $6.00. 


Angular Spacing Tables 


Computed and compiled by Werner F. 
Vogel 


The publishers, manufacturers of 
optical inspection machines, felt a need 
for numerical tables giving angular 
spacings for use in connection with the 
designing of instruments, particularly 
in the spacing of teeth in precision 
gears, splines, index plates, ete. Find- 
ing none that met all the requirements 
of convenience and accuracy, they com- 
puted and compiled sets of such tables 
for their own use. Subsequent demand 
on the part of others has resulted in the 
publication of this compilation in its 
present form. 

It is customary in extremely accurate 
work to compute the angular spacing 
in precision gears, splines, index plates, 
etc., in angular measurements by de- 
grees, minutes, seconds, and decimals 
of the second. These tables give such 
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calculations—replacing the slow, cum- 
bersome, and possibly erroneous meth- 
ods of making such computations in- 
dividually. 

This volume contains figures for 
measuring the included angle between 
any point of beginning and any one or 
more divisions of a circle up to and in- 
cluding 200 divisions. The method of 
using the tables is as follows: The Index 
column on each half-page corresponds 
to the number of teeth; the reading in 
degrees, minutes, and seconds with 
decimals is found in a horizontal line 
opposite each index. 

An appendix has been added to show 
the values of the fundamental dividing 
angles and other important constants 
tabulated with a hitherto unpublished 
number of digits. A new type of con- 
version table, converting minutes and 
seconds in one reading to decimals of the 
degree, has been included; in another 
table a single reading converts an op- 
tional sequence of decimals, hundredths, 
and thousandths of the second to deci- 
mals of the degree. 

The book is ring-bound and the pages 
are made of a special washable-coated 
material. The color is light green to 
reduce eye strain; the figures are of 
large and easily readable size and are set 
off by white lines, making it easy for the 
eye to follow a straight line across the 
columns. Vinco Corporation, Detroit, 
1943; 233 pages, $10.00. 


Book Notes 


Miracles Ahead! by Norman V. 
Carlisle and Frank B. Latham; The 
Macmillan Company, New York, 
1944; 288 pages, $2.75. 

Anyone who attempts to assemble in 
one book the predictions of what special- 
ists in many fields believe the postwar 
world will be like is certain to be ac- 
cused of being too optimistic. Evi- 
dently the authors of this book have 
not hesitated to accept the most radical 
claims and make them seem practical. 
This is especially evident when the 
automobile and the airplane of the 
future are described. It is seldom that 
changes are made except by an evolu- 
tionary process. The jump from the 
conventional to the completely novel 
does not come usually so quickly as 
expected. 

The chapter on the “Flying Flivver” 
indicates that the reader’s first plane 
will be a helicopter and that a flying 
automobile is just around the corner. 
In a chapter on ‘Global Transporta- 
tion” the drawing-board versions of air- 
planes carrying a hundred or more 
passengers seem to be almost immedi- 
ately realizable. All of the other pos- 
sibilities, some of which are not new 
(for example, seadromes, stratoliners, 
glider freight trains, rocket and jet 
propulsion), are outlined. 

As a book to challenge the imagina- 
tion of the reader and to stimulate his 
belief in a better and more comfort- 
able world, it will serve a useful pur- 
pose. 


Combat Report: The Story of a 
Fighter Pilot, by Hector Bolitho; 
B. T. Batsford Ltd., London, 1943; 
138 pages, 8s. 6d. 

An Englishman who had found sheep 
raising in Australia unpleasant returns 
to England and joins the R.A.F. This 
book follows his career through its 
training period and as a pilot and com- 
mander of a squadron. It is a detailed 
account of the life of a pilot in the 
R.A.F. who brought down thirteen 
enemy aircraft. 


Teacher of Business: The Publish- 
ing Philosophy of James H. McGraw, 
edited by G. D. Crain, Jr.; Adver- 
tising Publications, Inc., Chicago, 
1944; 91 pages, $1.00. 

Although this book has little to do 
directly with aviation, it does present 
generalities that apply to the aero- 
nautical profession as well as to the 
other engineering groups. The emer- 
gence of what may be called professional 
consciousness came in the 1880’s and 
has taken 60 years to reach its present 
great influence. The business and the 
trade papers, as well as the society 
journals, have all had their parts in 
the development of these professional 
standards. 

James McGraw was not only a pioneer 
in the work, but his ideals of publishing 
led the way to higher editorial stand- 
ards such as are exemplified in one of 
the McGraw-Hill publications, the 
magazine Aviation. 
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The Conquest of North Africa, 
1940-1943, by Alexander G. Clifford; be subordinated without reserve to the 
i Brown and Company, Bos- 
450 pages, $3.00. 

Although the battles of North Africa time 
were primarily 
*. was developing a new form of The R.A.F 
cooperation with ground forces. The chase of 
f Tedder and Coningham was portant, it gave Tedder the experience 
experimenting in the tactical use of the 
’.; this was to give Tedder the as an 
reputation as a leader which has placed 
him in command of all air forces of the 
great invasion. 

The difficulties under 
tions were conducted were severe. The 
English air strength was one-third that 


ground themselves to uselessness within 
a few hours because of the gritty desert the recent war books. Capt. 
The German Messerschmitt 109F 
was found to be 
than, the British fighter 
, and there was no evidence that the 
Germans were short of fuel. But it 
was here that Tedder 
have made a statement that should be 
He recognized that mu- American ace in the North 
tual good will was the first essential of 
real cooperation and he described the 
i happy marriage in which 


superiority was attained through the 
leadership and personal qualities of the 


From then on the R.A.F. used revolu- 


y at more than 6,000 ft. 
Dogfights with enemy fighters were to be transports. He 
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strictly avoided. The air force was to 
requirements of the army. 


Everyone 
had to be doing a 


positive job all the 
\t times sorties were made every 
land operations, the 20 n 

. carried its weight in the 
Rommel but, even more im- 


to demonstrate his outstanding qualities 
etician. 


Into the Jaws of Death, by Michael 
Stern; Robert M. McBride & Com- 
which opera- any, New York, 1944; 237 pages, 


y giving stories of fighting men re- 
All aircraft engines ated in their own words, the author has 
produced one of the most interesting of 
James 

Capt. Charles Leigh- 
Capt. Vincent B. Evans, 
and Staff Sgt. John P. 
tail gunner, tell the story of 
bombing sorties of the famous 
Flying Fortress, ‘The Memphis Belle.”’ 
Major Levi R. Chase, then the leading 
African 
battle zone, describes his take-off in a 
P-40 from a carrier’s catapult to attack 
Port Lyautey and his flight of 600 miles 
is dominant.” Air to an airport in Algiers to join the 
attack on the Italian Air Force and the 
German Luftwaffe in Tunisia. 

What is possibly the most interesting 
chapter tells of Major Gerald Crosson’s 
experiences in the South Pacific fight- 
ing Japanese Zeros and bombing enemy 
was the chief pilot of 


Verinis, 
as good as, or better ton, navigator: 
planes avail- bombardier; 
Quinlan 
one otf the 
is reported to 


Airplanes were for- 
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the New York Police Department ag 
was nicknamed the ‘Flying Cop; 
Lt. Eugene Wasserman gives a partig 
pant’s account of the tactical bom} 
ing of first-line German troops in 
nisia. 

Other chapters of the book describ 
the work of the Patrol Torpedo Bo 
squadrons, the torpedoing of a trax 
port, the attack and near destructia 
of the heavy cruiser ‘‘San Francisco% 
the attack on Salerno, and the bloodie 
engagement in the history of the } 
rines on the coral reefs of Tarawa. 


Now We Fly, by Frank E. Sorem 
son and George E. Rotter; The Joh 
C. Winston Company, Philadelphig 
1944; 184 pages, $1.50. 

Boys need a book of instruction wri 
ten in conversational style to introdug 
them to the art of flying and its dependy 
ent services. This book tells just what 
youth wants to know about the 1 
chine he hopes to use when he is oldem 
It is another useful book in the group 
for the student in school, and will 
stimulate his interest in aviation. 


The Warm Front, prep: ane b 
Training Division, Bureau of Aeros 
nautics, U.S. Navy; Aerology Serieg) 
No. 5; 32 pages, $0.10. 

This is the fifth of a series of booklet 
on aerological subjects, written 
aviation cadets. It explains how wart 
fronts are formed, how they can bg 
recognized, what conditions are found 
in the areas surrounding them, and ho 
to fly them. 


For Defense of Land, Sea and Air 


RADIO AND INSTRUMENT FLYING: By Charles A. Zweng, Instructor, U. S. Air 
Corps. New Edition covering new important material including typical multiple choice 
examinations. Written especially to prepare the pilot for government examination for 
“instrument rating.’ Radio-Telephone. Permit included with meteorology Radio- 
Orientation, let-down, off-course and alternate airport problems. Only $4.00 postpaid. 
FLIGHT INSTRUCTOR: A new De Luxe Ed. covering the scope of the written examine- 
tion for Aight instructor rating. New typical Multiple Choice questions with answers 
included. $4.00 postpaid or C. O. D. 

CELESTIAL NAVIGATION—complete equipment consisting of Air Navigation Note 
Book and Navigation Plotter, Simplified Celestial Navigation, Air Almanac, Line of 
Position Book, and Illynes Star Chart, all 6 items only $11.75 postpaid or Cc. O. D 
AERONAUTICAL TRAINING: New Enlarged edition. For the first time shows sepa- 
rate sections containing Private Pilot and Commercial Pilot ‘Multiple Choice Examination.” 
$3.00 postpaid or C. O. D. 

AIRLINE TRANSPORT PILOT RATING (by Zweng). Covers all subjects on which the 
pilot is examined. Typical ‘multiple choice’’ examinations in the appendix. $4.00 


IMPORTANT ANNOUNCEMENT 
AVIATION DICTIONARY postpaid or C. O. D 
GROUND INSTRUCTOR: Written for the student preparing for ‘‘Ground Instructor 


DALTON E-6B NAVIGATION COMPUTER 
(Army Type) with New Instructions 
AIR NAVIGATION LOG BOOK 


MARINE NAVIGATION (Weems) 
WEEMS NAVIGATION PLOTTER, MARK Il... 


Pan American Navigation Service, Dept. AE 
12021 Ventura Bivd. N. Hollywood, Calif. 


eory of Flight. Engines and Civil Air Regulation. .00 postpaidorC.O.D, «eq ¢ 
Charles A. Zweng GROUND INSTRUCTOR RATING: New edition typical “Multiple Choice” examina- 
omenciature and aviation dictionary in oO new an irrerent. ome- 
Author, Radio and Instrument Flying, Etc — you en _— ry be ore py postpaid. Or it may be purchased in 
combination with ‘‘Ground Instructor’ for $5.00. 
This FIRST EDITION, an Encyclopaedic AIRPLANE and ENGINE MECHANICS: Examinations. New authentic Quiz Book 
AVIATION DICTIONARY by the well now te Soke 
s grams se y Loc ee ougias ort ei yan and ou stan ing schools y tal 
known author 1S now ready. Thousands Only $3.00 for both examinations and CA 
of pertinent aviation words and terms 1 lasamaaaaaa (Gold Medal il Includes meteorology. Just published, 
defined and explained. A ‘must’ for 
every Airman and Executive. The pub- 
lishers congratulate the author on this 
outstanding contribution to aviation 
Handsomely bound in maroon with gold 
lettering. Price $6.00 postpaid or C.O.D 
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Two of the three surface treatments are mill-applied. The base metal (A) 
is given a zine “flash” (B) and then Bonderized (C) at the mill. You can 
apply paint in any shade of any color without chemical treatments (D). 


ail Sheet Steel 


Surface: 


FOR AIRCRAFT PARTS 


The newest product of Armco Research is Cold Rolled Paintcrrp—an 
addition to the growing Armco family of special-purpose sheet steels. 
Armco Cold Rolled Parnterip is mill-treated with an electrolytic 
“flash” of zinc and then Bonderized. Besides prolonging paint life, 
this tightly adherent zinc-phosphate surface can eliminate a number 
of costly operations from regular fabricating practices. 
Double-check these important advantages : 
1. NO “‘AFTER-TREATMENTS.” The mill-applied surface treatment remains 
intact during fabricating. Bonderizing after fabrication is eliminated. The 
sheet can be painted immediately. 
2. EASY TO FABRICATE. ARMCO Cold Rolled PAINTGRIP will draw, form, weld 
and solder readily. 


3. SMOOTH FINISH. ARMCO Cold Rolled PAINTGRIP is ideal where a uni- 
formly smooth surface is essential. 

4. NO RUSTING IN STORAGE. Under normal conditions sheets or coils will 
not rust during shipment or while in storage, either as sheets or in semi- 
finished parts. 


5. CHOICE OF BASE METALS. Although cold rolled stee! is standard for this 
grade, other base metals can be obtained on large orders. 
Cost-savings and rust resistance are not the only reasons Cold Rolled 
PainTcrIP is ideal for aircraft parts, Equally important, it can help 
you save weight. Both Armco 50Y and 55Y, low-alloy high strength 
steels, are supplied with this special processed surface, 

Write for more information about Armco Cold Rolled Parntorip. 
You'll be interested in its possibilities. Just address The American 
Rolling Mill Company, 2341 Curtis Street, Middletown, Ohio. 


EXPORT: THE ARMC RNATIONAL CORPORATION 


@AINTGRip 


THE AMERICAN ROLLING MILL COMPANY 
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Atlas of Global Geography, by 
Erwin Raisz; Global Press Corpora- 
tion, Publishers, New York, Harper & 
Brothers, Distributors, New York, 
1944; 64 pages, $3.50. 

The airplane has made it necessary 
for anyone to relearn geography who 
wishes to understand the possibilities 
of the so-called air age into which we are 
entering. The Mercator cylindrical 
map is not only no longer useful; it is 
definitely harmful to a correct under- 
standing of the relationships between 
different places on the earth. The au- 
thor has prepared this book with this 
new point of view. All the maps are 
global or on spheres instead of distorted 
on flat surfaces. 

No attempt is made to include large 
numbers of names of small places, as in 
a gazetteer type of atlas. It is rather 
intended to acquaint the student with 
the surface of the earth as it should be 
known. This does not mean only the 
location of countries and cities, but also 
the climate, topography, vegetation, 
oceanic areas, and the industrial and 
agricultural possibilities, as well as the 
problems of language, race, and religion. 
All these will have to be better under- 
stood when the earth shrinks so that no 
point on its surface is over 60 hours’ 
flying distance from any other locality. 
There will be a greater need for under- 
standing the sociological aspects of geog- 
raphy than formerly, for the inter- 
mingling of people will be more fre- 
quent with the development of world 
air transport. 

Undoubtedly the book is a forerunner 
of the textbooks on geography as it will 
be studied in the future. No one who 
reads it will disagree that it is a much 
more interesting way to present the 
subject. 


Bombers Across, by Capt. [Edgar 
J. Wynn; E. P. Dutton & Co., Inc., 
New York, 1944; 178 pages, $2.50. 

The ferry pilots of the Army Air 
Forces do not get the assignments for 
missions which make thrilling stories 
of attacks on the enemy, but their work 
is just as important. The author, who 
made 44 crossings of the Atlantic by 
air, makes the interesting observation 
that the air-line pilot is unexcelled in 
his specialized flying, the Navy pilot is 
certain that he is the best-trained pilot 
in the world, and the pilots of the Army 
Air Forces believe that they are super- 
ior. The latter two have a certain con- 
tempt for the civilian pilot, while the 
air-line pilot looks down on everyone 
else. The author believes them all to 
be wrong. He feels that the old-timer 
who barnstormed and had some Army 
and Navy training makes the most reli- 
able pilot for ferrying airplanes to all 
parts of the world. 

The work of the transatlantic ferry 
pilots who were based at Prestwick, 
Scotland, and the effects of several 
tragic accidents make interesting read- 
ing and show the many dangers en- 
countered by the pilots who bucked the 
North Atlantic weather. 

Captain Wynn left the North Atlantic 
route and joined Pan American to fly the 
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South Atlantic, across Africa, and on to 
Iraq. Tiring of this life, he became a 
pilot for T.W.A. in its North Atlantic 
ferrying operations. 

The author asserts that the pilots of 
the Air Transport Command have 
greater experience and knowledge than 


that of the combat pilot. Although he: 


does not claim to tell the story of the 
A.T.C., he believes that it will become 
one of the great tales of the war, deserv- 
ing full narration. 


Volcano Island, by J. M. Spaight; 
Geoffrey Bles, London, 1943; 152 
pages, 7s. 6d. 

The author, who is one of the best 
informed British authorities on air 
warfare, traces the eruption of air power 
from England from its small beginnings 
in 1940 to the present voleanie bomb- 
ing of Germany. 

The criticism that the Royal Air 
Force had to meet from government of- 
ficials and others held back all-out 
strategic bombing for many months. 
A strong defense was the principal aim, 
but it was soon demonstrated that the 
war production of the enemy would 
have to be curtailed if a successful in- 
vasion were to be made possible. 

The defenses of Germany in practi- 
cally every area were strong and it is 
stated that 1,500,000 German soldiers 
and civilians were engaged in defense 
against the British air offensive. Ger- 
man camouflage, which concealed vital 
centers, was also used to divert bombers 
from their objectives by simulated fires 
and even imitation villages. The over- 
statement of the effects of the early 
bombings is criticized as leading to a 
reaction unfavorable to air power. 

The bombing by the R.A.F. in 1940 
kept alive and vigorous what was then 
called a “phoney war” because of in- 
activity of the armies. The great losses 
of bombing by daylight forced the 
R.A.F. to its night-bombing offensive. 
The author explains at length why this 
change was necessary. 

The book gives a studied account of 
the bombing by the R.A.F. and later by 
the A.A.F., showing how it gradually 
wore down the strength of the Luft- 
waffe, disrupted ground communica- 
tion, and affected the aircraft and arma- 
ment productivity of Germany. It 
gives excellent descriptions of the many 
English and American bombing. air- 
planes. The prediction is made that 
the effects of the great bombing pro- 
gram will be comparable to the over- 
flowing of a volcano, bringing destruc- 
tion in the path of its released forces. 


Love Letter from an Impossibie 
Land, by Lt. (j.g.) William Meredith; 
Yale University Press, New Haven, 
Conn., 1944; 52 pages, $2.00. 

Only about ten of the poems in this 


book have an aviation motive. How- 
ever, as Archibald MacLeish writes in a 
foreword, ‘They are not only poems 
written by a Navy flyer about air war in 
an ‘impossible land’: they are poems 
written from within that experience. 
They have an accent, a tone, of par- 
ticipation.” 


Victory from the Air, by Auspex; 
Geoffrey Bles, London, 1941; 238 
pages, 10s. 6d. 

Although this book was written in 
1941, it is of interest now because it 
gives an excellent account of the events 
leading up to the unfortunate position in 
which England and France found them- 
selves in aerial preparedness at the 
outbreak of the present war. 

The author reviews the potentialities 
of air power and outlines its position as 
the dominant factor in winning the war. 
He describes the various types of air- 
craft and armament that have proved 
their usefulness in the air war, and in- 
cludes brief descriptions of American 
aircraft and engine builders, their plants, 
and the products they furnish for the 
United Nations. 

The flying technique of the Germans 
and Italians is analyzed and its short- 
comings are shown. The reasons for 
the separation of the Naval Air Arm 
from the Royal Air Force are given. 
The successes of the pilots of the Royal 
Navy are emphasized. 

This is one of those background 
books that are helpful in forming im- 
pressions of the new use of air power. 


Our Air-Age World, vy Leonard O. 
Packard, Bruce Overton, and Ben D. 
Wood; The Macmillan Company, 
New York, 1944; 838 pages, $2.80. 

This book, & geography that has 
been indoctrinated by aviation, at- 
tempts to interpret for the student what 
the airplane has done to the old concep- 
tions of time and distance. Global 
geography is no longer confined to the 
surface of the earth but extends to the 
air above and its eccentricities. Hach 
continent is studied in its new relation- 
ship to world affairs, and the world as it 
may be tomorrow is envisioned. 

The youth of the country must be 
prepared for active participation in the 
new world. They must be acquainted 
with the changes as they are taking 
place. The authors have tried to 
show what forces are now operating to 
bring about a new world in which the 
United States will play a dominant 
part. 

Ernie Pyle in England, by Ernie 
Pyle; Robert M. McBride & Com- 
pany, New York, 1944; 228 pages, 


$1.49. 


This famous correspondent, who 
specializes in the human side of the war 
at the front, devotes some space in 
this interesting book on wartime Eng- 
land to the effects of bombing. He gives 
instances of some of the unusual effects 
of bombs. Two policemen were inspect- 
ing a delayed-fuse bomb when it ex- 
ploded. No traces were ever found of 
one but the other only had the buttons 
blown off his coat and was not hurt. 
The suction from a bomb explosion is 
almost as great as the blast away from it. 
One house may be blown inward while, 
on the opposite side of the street, the 
front of a house may be sucked out. 
He credits the story of a rug being 
pulled off a floor from underneath two 
tables and a piano, leaving them stand- 
ing as they were. The book makes 
interesting reading. 
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COLD-FORGING 
SKILLFULLY EMPLOYED 
LICKED THIS 
FASTENING PROBLEM 


“Cond-tonna The special fastening illustrated here may notf 

proof #21... look tough to everyone... but design engineers 
eee will recognize immediately this job called for fi 
fastening experts — both in tool design and cold- 


forging technique. 


Scovill has what it takes in cold-forging skill 
to assure delivery of fastenings to meet your exact § 
requirements —with maximum savings in money : 
— materials — motions. 


What's more—you can rely on Scovill judgment 
to help you determine the fastening best suited 
for your assembled product. Make use of Scovill's f 
many years of experience by calling in one of J 
our Fastenings Experts. He will help you not | 
only choose between “special” and “standard”, , 


but in designing a part to fill your specific need. 


Keep your fastenings problems from becoming 
really tough—as other Scovill customers have 
done — by calling in one of our Fastenings Experts 
when your product is still in the design stage. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE DIVISION | 


PRODUCTS 


|| 
WATERVILLE 48, CONN. TEL. WATERBURY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg... LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
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Navy Shipboard Administration, 
edited by Capt. Harley F. Cope; 
W. W. Norton & Company, Ince., 
New York, 1944; 281 pages, $2.75. 

This guide for naval officers gives the 
duties and responsibilities of the more 
important officers on warships. Of 
especial interest is the description of the 
organization of an aircraft carrier and 
the operating personnel. 

Each chapter is written by a special- 
jst in his department; this gives the 
book an authority that will be recog- 
nized by the completeness of the text. 


Show Window of Life, by Eliza- 
beth Hiatt Gregory; Wayside Press, 
Inc., Los Angeles, 1944, 160 pages, 
$2.00. 

There are few writers who were privi- 
leged to follow the beginnings of Ameri- 
can aviation. Miss Gregory witnessed 
the early flights of Wilbur Wright and 
Glenn Curtiss in and near New York. 
She saw the attempts of the Aeronau- 
tical Society to hold meets in the early 
years of the century and reported the 
famous Belmont International Meet in 
1910. Ina chapter of her autobiography 
she relates how she became a pioneer 
woman writer on aviation. She gives 
her impressions of those early days and 
of the pilots who were then making 
aeronautical history. 


The Naval Officer’s Guide, by 
Comdr. Arthur A. Ageton; Whittlesey 


House, McGraw-Hill Book Company, 


Inc., New York, 1944; 
$3.00. 

The second edition of this informa- 
tive naval reference book gives the es- 
sential information regarding the or- 
ganization, administration, and opera- 
tion of our Navy. It explains the train- 
ing program, gives data on uniforms, 
and outlines the duties and responsibili- 
ties of various heads of the departments 
of a ship. The book may be regarded 
as a compendium of facts with which 
every naval officer should be conversant. 


587 pages, 


Triumph of Treason, by Pierre Cot; 
Ziff-Davis Publishing Company, Chi- 
cago, 1944; 433 pages, $3.50. 

The deplorable political and economic 
condition of France for several years 
before its surrender is evident from this 
violent defense of a former Air Minister 
who was under the attack before the 
Supreme Court at Riom when other 
heads of the former French government 
were tried. 

The parts concerning the direction of 
the Air Ministry by the Popular Front 
ministry headed by Premier Blum are 
astonishing in their admissions. Com- 
posed of Communists and radicals, the 
Ministry nationalized the aircraft in- 
dustry and sought close collaboration 
with the Soviet Union. Its members 
supported the Republican Government 
in Spain and furnished it many air- 
Planes. 

The figures representing France’s 
strength and production do not check 
with what was generally conceded to be 
the status before the war. However, 
they are interesting as showing how 
inferior, even with exaggerated figures, 


BOOKS 


the French Air Force was at the begin- 
ning of the war. 

Although France had an independent 
Air Ministry, M. Cot shows how it was 
dominated by the Army General Staff, 
which seemed to have only a 1918 con- 
ception of air power. The book is an 
interesting partisan document and will 
afford much new information about the 
political intrigues that were directly re- 
sponsible for the weakness of France in 
time of war. 


Limit of Darkness, by Howard 
Hunt; Random House, New York, 
1944; 227 pages, $2.50. 

The pilots who lived at Henderson 
Field on Guadalcanal probably suffered 
more hardships and discomforts than 
those at any other place. This book 
confines its story to a 24-hour period 
into which is crowded experiences that 
usually extend over many days. The 
officers are fictitious but they seem to be 
of the type that was engaged in the 
dangerous operations against the Japs. 

Because of the fictional character of 
the story it is more interesting than a 
factual account of the life in this sweat- 
ing jungle station. It gives a close-up 
of experiences in the Southern Pacific as 
no other book has done. 


Turret Lathes, by Emanuele Stieri; 
Essential Books, distributed by Duell, 
Sloan and Pearce, New York, 1944; 211 
pages, $1.50. 

The basic principles involved in the 
operation of turret lathes are explained 
in this manual. Detailed descriptions 
are given of standard turret lathes used 
in production plants. The necessary 
tool setups for -specifie jobs are de- 
scribed and iJlustrated. Cutting tools 
and methods used for sharpening them 
are discussed. One section contains an 
explanation of micrometers, verniers, 
and measuring tools. 


Principles of Powder Metallurgy, 
by Franz Skaupy; Philosophical 
Library, New York, 1944; 80 pages, 
$3.00. 

A translation of a German book about 
powder metallurgy, to which the author 
applies the name of ‘‘metal ceramics.” 
Subjects discussed include the produc- 
tion of metal powders and their proper- 
ties and the production of “ceramic- 
metal” parts. A special section of the 
book is devoted to the “ceramics” of 
wolfram, molybdenum, tantalum, and 
other metals, as well as to the “cer- 
amics” of hard metals. An appendix 
contains comments about further fields 
for application of the process. 


Graphical Solutions, by Charles O. 
Mackey; John Wiley & Sons, Inc., 
New York, 1944; 152 pages, $2.50. 

This is the second edition of a text- 
book on the construction and applica- 
tion of curves, diagrams, and charts for 
the graphical and mechanical solution of 
engineering problems. In this edition 
the discussion of the construction of 
alignment charts has been expanded, 
and the subject of projective transfor- 
mation is taken up. There are new illus- 
trative examples and exercises; a com- 
plete explanation is given of the use of 
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determinants in the graphical repre- 
sentation equations of special form that 
contain as many as six variables. A 
new chapter, which explains the fitting 
of empirical equations to periodic 
curves, has been included. 


The Model Plane Annual, 1944, 
by David C. Cooke; Robert M. Me- 
Bride & Company, New York, 1944; 
224 pages, $2.75. 

The third edition of an annually pub- 
lished handbook for model builders. 
In this issue particular attention is 
given to information about the way to 
build model airplanes. One chapter 
reviews the conquest of the air and an- 
other is devoted to engine theory and 
the construction of model engines. The 
official A.M.A. rules are listed, and there 
is a glossary of aeronautical terms. 


Drill Presses, by Emanuele Stieri; 
Essential Books, distributed by Duell, 
Sloan and Pearce, New York, 1944; 
216 pages, $1.50. 

The fundamental principles involved 
in the design and operation of drill 
presses are explained in a manual. Vari- 
ous types of sensitive multiple-spindle 
and radial-type drill presses used in 
modern production plants are described. 
Sections discuss the selection of proper 
drills for specific drilling jobs and the 
proper methods of grinding drills. 
Information is given about the correct 
speeds and feeds for drilling various 
kinds of metals, plastics, and other ma- 
terials. Data tables are included and 
several specific jobs are described. 


Your World Tomorrow, by Donald 
G. Cooley and editors of Mechanix 
Illustrated; Essential Books, distrib- 
uted by Duell, Sloan and Pearce, 
New York, 1944; 252 pages, $2.50. 

How new scientific developments will 
change postwar ways of living, travel- 
ing, working, and playing are predicted 
in this book. Two of the thirteen chap- 
ters refer to air travel: One is devoted 
to a forecast of the helicopter’s uses; the 
other to general changes in trans- 
portation methods, with the trend to- 
ward the airplane. 


How to Pass Radio License Ex- 
aminations, by Charles E. Drew; 
John Wiley & Sons, Inc., New York, 
1944; 320 pages, $3.00. 

Second and revised edition of a 
preparatory syllabus for commercial 
radio-operator license examinations. 
For the purpose of helping the student 
to answer actual examination ques- 
tions, subject matter has been added in 
the form of discussions and explana- 
tions of some 1,300 questions contained 
in the Study Guide issued by the Fed- 
eral Communications Commission. This 
edition also supplies data on modula- 
tion, oscillators, classes of amplifiers, 
rectifier power supplies, and the opera- 
tion of circuits to provide maximum 
frequency stability of a transmitter. 
Problems dealing with percentage modu- 
lation and questions on typical troubles 
and causes of distortion of an audio 
signal are discussed. 
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North American, with its new 75-mm. cannon-carrying B-25 Mitchell bomber, horizon w' 


tudes, 
sets the pace in the field of aircraft armament. This Mitchell bomber, plus the 
The Ei 
Mustang fighter and Texan combat trainer . . . all products of North Ameri- } Stieri; I 
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dependability of Wittek Hose Clamps, long accepted by the aviation and 


automotive industries, is now being proven in actual service with the armed 


Wor Bonds for Victory — 


i 
| 
et 
} 
a 3% a 
ARMY 
| 
Buy MOR 


Japan: Its Resources and Indus- 
tries, by Clayton D. Carus and 
Charles Longstreth MeNichols; Har- 
Brothers, New York, 1944; 
252 pages, $3.50. 

As a basis for evaluating Japan’s 
importance in the postwar world, a 
study of her resources is offered. The 
Fcompiled information is pertinent to 
ithe geographic, agricultural, animal, 
S mineral, commercial, industrial, manu- 
facturing, and human resources. 


Modern Wood Adhesives, by 
Thomas D. Perry; Pitman Publish- 
ing Corporation, New York, 1944; 
208 pages, $3.00. 

In this book information is given 
about the major wood adhesives and 
their relative qualities. Chapters are 
included which indicate a new and direct 
approach to the fundamentals of heat 
and pressure as applied to gluing tech- 
nique. Other chapters deal with gluing 
equipment, impregnated products, and 
testing methods. Special attention is 
given to the synthetic-resin adhesives. 


World Wide Planisphere for Find- 
ing and Identifying Navigation Stars 
and Constellations from All Lati- 
tudes . . North or South Throughout 
the Year, by William H. Barton, Jr.; 
Addison-Wesley Press, Inc., Cam- 
bridge, Mass., 1943; 1 volume, $1.00. 

A combination planisphere in the 
form of four dise charts for finding and 
identifying navigation stars and con- 
stellations from all latitudes, North or 
South, throughout the year. For 
orientation and navigation purposes, 
two star discs are used. These bear the 
names of the 55 navigational stars 
listed in the American Nautical Al- 
manac and the Air Almanac, and a list of 
these stars is given with their positions 
and magnitudes. One of the charts is 
for use in the Northern Hemisphere; 
the other, for the Southern. 

Two similar dises are provided for the 
amateur astronomer learning the con- 
stellations. They contain the names of 
the constellations and the principal 
Greek letters, together with full in- 
structions for the adjustment of the 
discs. Four masks are provided, one 
each for 20°, 40°, 60°, and 80° latitudes. 
A mask may be folded over any one of 
the four star dises. By comparing two 
masks 20° different in latitude, the 
user may readily estimate where the 
horizon would be for intermediate lati- 
tudes. 


The Engine Lathe, by [Emanuele 


Stieri; Essential Books, distributed 
by Duell, Sloan and Pearce, New 
York, 1944; 308 pages, $1.50. 

The basic principles of the engine 
lathe are explained in a pocket-size book. 
The various parts of this extensively 
used machine tool are described in 
simple language with the aid of diagram- 
matic drawings. Subjects discussed in- 
clude cutting tools and methods of 
sharpening them; micrometers, ver- 
tiers, and other measuring tools; and 
screw cutting. Actual lathe setups are 
used as examples. Tables of data for 
mechanics are given in an appendix. 


BOOKS 


Mathematics for Exterior Ballistics, 
by Gilbert Ames Bliss; John Wiley 
and Sons, Inc., New York, 1944; 128 
pages, $2.00. 

A study of the elementary calculus 
and differential equations used in the 
theory and computation of the trajec- 
tories, with their differential corrections 
listed in range tables for artillery fire 
control. The book is divided into 
seven parts: The first chapter treats 
of the need for mathematics in exterior 
ballistics; the second, of the differen- 
tial equations for a trajectory; and the 
third, of the Siacci theory. Chapter IV 
discusses the approximate integration 
of the equations of exterior ballistics; 
Chapter V, differential corrections; and 
Chapter VI, bombing from airplanes. 
The final section contains tables for 
computation. 


Tables of Lagrangian Interpolation 
Coefficients, prepared by the Mathe- 
matical Tables Project of the Work 
Projects Administration of the Fed- 
eral Works Agency, conducted under 
the sponsorship of the National Bu- 
reau of Standards; Columbia Univer- 
sity Press, New York, 1944; 394 
pages, $5.00. 

This is one of a group of volumes in- 
cluded in the Mathematical Tables 
Project operated by the Work Projects 
Administration under the sponsorship 
of the National Bureau of Standards. 
When the W.P.A. was discontinued, the 
sponsuring agency took over this part 
of the work with the support of other 
government agencies, resulting in the 
completion of this book and several 
others. It contains tables based on the 
Lagrange interpolation formula for use 
in connection with the theory of poly- 
nomial interpretation. This volume 
extends the few existing tables of La- 
grangian interpolation coefficients in 
certain polynomials by giving entries 
at smaller intervals of the argument and 
by making adequate provisions for 
interpolation near the beginning and 
the end of a table. All of the coef- 
ficients of Everett’s central difference 
formula involving differences up to the 
eighth order can be found in this 
volume. Coefficients of the Gregory- 
Newton and Newton-Gauss formulas 
also are included. The precise rela- 
tionships that the Lagrangian coef- 
ficients bear to those involved in the 
difference formulas mentioned are given 
in a section of the explanatory text. 
Other sections of the text matter refer to 
the properties of the Lagrangian inter- 
polants, the analysis of error in inter- 
polation, illustrative examples, and 
numerical integration. 


Basic Problems in Celestial Navi- 
gation, by William H. Barton, Jr., 
and Charles O. Roth, Jr.; Addison- 
Wesley Press, Inc., Cambridge, Mass., 
1944; 56 pages, $1.00. 

A selected sequence of problems in 
celestial navigation prepared to develop 
understanding and skill in the many 
routine procedures encountered in pres- 
ent-day methods of navigation. The 
sections, each of which treats one type 
of problem or an essential part of a 


problem, are illustrated by examples. 
Answers to the problems are given in 
the last section of the book. This 
volume supplements two earlier books 
by William H. Barton, Jr., An Introduc- 
tion to Celestial Navigation and Stereo- 
pin. 


Military Applications of Mathemat- 
ics, by Paul P. Hanson; MeGraw- 
Hill Book Company, Inc., New York, 
1944; 447 pages, $3.00. 

The purpose of this book is to provide 
direct training in the practical mathe- 
matical work of the various branches of 
the armed services. It is intended to 
bring together in a single volume the 
problems in all branches of the armed 
forces which can be solved with a back- 
ground of high-school mathematics. 
The problems are grouped according 
to Army and Navy classifications. Al- 
though the book avoids material above 
the secondary-school level, it does not 
omit anything of importance to the 
average combat officer or enlisted man. 
A chapter about the mathematics of 
air navigation gives fundamental in- 
struction and exercises in dead reckon- 
ing, terrestrial navigation, celes- 
tial navigation. An appendix contains 
a mathematics refresher course and 
background mathematical material. 


Plastic Working of Metals and 
Non-Metallic Materials in Presses, 
by E. V. Crane; John Wiley & Sons, 
Inc., New York, 1944; 540 pages, 
$5.00. 

In this third edition of a text on 
press-working methods of fabricating 
engineering materials there are three 
new chapters, together with additions 
throughout the book and in the ap- 
pendix. One of the new chapters dis- 
cusses the use of semipermanent die 
materials in more flexible presses for 
limited-lot production. The second 
investigates the behavior of the many 
types of materials in the several states 
of plasticity, correlating the data now 
available with that presented in earlier 
chapters. The third considers the ap- 
plication of plastic-flow methods to the 
molding of nonmetallic, as well as 
metallic, powders and to the forming of 
sheet plastics and composite laminates. 


American Air Mail Catalogue, 1941 
Supplement, American Air Mail So- 
ciety; The Airpost Journal, Albion, 
Pa., 1941; 127 pages, $1.00. 

Intended for noncurrent use with 
the 1940 edition of the air-mail stamp 
ratalogue, the supplement contains 
corrections or additions to the mate- 
rial in the original. Additional listings 
refer to events that occurred after the 
initial publication of the catalogue. 


The Analysis of Engineering Struc- 
tures, by A. J. S. Pippard and J. F. 
Baker; Edward Arnold and Com- 
pany, London, 1936; 554 pages, 30s. 

A general outline of the theories 
upon which the design of structures is 
based. While excluding problems of 
practical design, this textbook in- 
cludes methods of analysis which are 
not usually given in treatments of the 
subject. 
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SPRING TESTER 


Using any accurate 
Fast, Accurate torque wrench as its 
measuring element, this inexpensive spring 
tester measures the recoil of springs up to 
7 (free length) and 24%" in diameter 
when compressed to any predetermined 
length. As easy to ‘'set’’ as a vernier scale; 
as easy to operate as a light arbor press; 
and as easy to read as a school ruler— 
no multiple dials, no relative readings, no 
complicated computations. Just pull down 
the torque wrench handle, and take the 
direct reading when the built-in tone device 
sounds. Enables anyone to inspect, test, 
check or measure the recoil of springs in a 
few seconds ... spring of engines in a few 
minutes. 
Widely used for testing springs in labora- 
tories and in heat treating, inspection, 
assembly and repair departments to elimi- 
nate costly guesswork in building and 
maintaining automotive and aircraft motors. 
(Note: Torque Wrench NOT INCLUDED, 
unless specified.) Price, $12.75 


Immediate Delivery. Write for Bulletin ST-1. 
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SENSENICH 


Repair service available...to rebuild, refinish 
Sensenich propellers of all types...at main 
plant or West Coast Branch. Get the most 
from your ship by checking your propeller 
regularly. 


SENSENICH 


Adjacent to Lancaster Municipal Airport, 
Lititz, Pennsylvania—West Coast Branch, 
Glendale, California 
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The Slotted-Templet Method for 
Controlling Maps Made from Aerial 
Photographs, by Harry T. Kelsh; U.S. 
Department of Agriculture, Miscel- 
laneous Publication No. 404, U.S 
Government Printing Office, Washing- 
ton, D.C., 1940; 38 pages, $0.15. 

A booklet describing and explaining 
the slotted-template system of ob- 
taining horizontal control in the con- 
struction of planimetric maps from 
aerial photographs. This method is 
also compared with the hand-tem- 
plate system, and the results of tests 
with slotted template are re- 
ported. 


Unit Course in Aircraft Sheet Metal, 
prepared for the Air Service Command, 
U.S. Army Air Corps, in cooperation 
with the U.S. Office of Education, by 
the Utah State Board for Vocational 
Education; Salt Lake City, Utah, 
1942; 1 vol. 

Shopwork Manual No. 1081 in the 
series of instruction books prepared 
for pre-employment and upgrading 
training of civilians employed at Army 
Air Depots and Sub-Depots. Job, 
operation, and information sheets are 
included. 


Notes for Air Raid Wardens Con- 
cerning Civilian Morale and Panic, by 
George 8. Goldman; The New York 
City Committee on Mental Hygiene 
of the State Charities Aid Association, 
New York, 1942; 7 pages, $0.10. 

Prepared for the Emergency Com- 
mittee of Neuropsychiatric Societies 
of New York City, this pamphlet is 
concerned with the problem of pro- 
moting among the civilian population 
a psychologic resistance to panic 
caused by air raids. It also recom- 
mends definite procedures for treating 
hysteria in individuals as well as 
groups 


Airframes, Basic Training Manual, 
edited by V. A. Pope; Sir Isaac Pit- 
man & Sons (Canada) Ltd., Toronto, 
1941; 45 pages, $0.15. 

Intended for the official use of the 
Air Cadets of Canada, this manual 
deals with the basic principles of air- 


craft structures. It discusses struc- 
tural considerations, types of air 
frames and air-frame units, and diag- 
noses and cures for various flying 
faults. 


The Plastic Flow of Metals, by 
Earle B. Norris; Bulletin No. 27, 
Engineering Experiment Station, Vir- 
ginia Polytechnic Institute, Blacks- 
burg, Va., agi 30 pages, $0.20. 

Bulletin No. 27 of the “Engineering 
Experiment Station Series’? is de- 
voted to a study of the plastic flow of 
metals and alloys. The results of the 
data given are summarized to indicate 
the possibilities of a law of plastic 


flow. 
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Papers on Helical Compressin 
Springs, by H. C. Keysor, D. ¥ 
Pletta, and F. J. Maher; Bulletiy 
No. 47, Engineering Experiment Sty. 
tion, Virginia Polytechnic Institute 
Blacksburg, Va., 1941; 33 page 
$0.25 


Three papers are included in thi 
bulletin, all of which have resulte 
from a cooperative project for th 
study of the elastic behavior of helical 
compression springs sponsored by 
American Steel Foundries and _ the 
Virginia Engineering Experiment Sts 
tion. Paper I, “Calculation of th 
Elastic Curve of a Helical Compre. 
sion Spring” and Paper II, ‘Helix 
Warping in Helical Compression 
Springs,’ were presented at the Ap 
nual Meeting of the American Society 
of Mechanical Engineers in Phil. 
delphia, December 4-8, 1939. The 
third paper is a later contribution on 
the general subject and is entitled 
“Load Deflection Characteristics of 
Helical Springs.” 


Civil Flying Control and Regula 
tions, by D. G. Joy; Sir Isaac Pit 
man & Sons (Canada) Ltd., Toronto, 
1941; 57 pages. 

An outline of Canadian air regula 
tions, together with a study of the 
conditions under which air transpor- 
tation may be carried on in Canada, 
The book is divided into chapter 
headed general, aircraft, personnel, 
airports, airways, aids to navigation, 
signals, traffic, miscellaneous, acci- 
dents, and international traffic. A 
bibliography of reference books for 
more specific information is appended. 


The Torsional Properties of Round- 
Edged Flat Bars, by D. H. Pletta and 
F. J. Maher; Bulletin No. 50, Engi- 
neering Experiment Station, Virginia 
Polytechnic Institute, Blacksburg, Va., 
1942; 27 pages, $0.25. 

Number 50 of the ‘Engineering 
Experiment Station Series’ describes 
the results of a project for obtaining 
the torsional properties of two types 
of round-edged, flat bars used for 
helical-compression spring bar stock. 
Two methods of determination were 
employed: (1) experimental, by means 
of soap films and (2) analytical, by 
means of iteration. Details are given 
on the apparatus and techniques used 
in the experiments. 


Teacher’s Source Material on Avia- 


tion, prepared by Division of Curricu- 
lum; Los Angeles County Schools and 
Work Projects Administration, Los 
Angeles, 1940; 182 pages. 

One of the ‘Industrial Units Series,” 
this monograph offers curriculum més 
terial for the study of aviation iD 
elementary schools. It covers type 
of planes, principles of flight, uses 0 
the ‘airplane, airways, meteorology, 
aircraft engines, aircraft instruments, 
aircraft radio, airports, jobs in avit 
tion, parachutes, and highlights i 
the history of aeronautics. 
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THE AIR LINES of this Vaill No. 6 
Tube Beading and Flaring Machine 
are made of American Seamless Flex- 
ible Tubing. Four lengths of 3” tub- 
ing connect two ports on each of two 
cylinders with the air control valve. 
A fifth length of 1/2” tubing carries 
the main air supply to the valve. 

Mr. John L. Vaill, president of the 
Vaill Engineering Company, points 
out that, while there is no movement 
in the flexible tubing once it is in- 


American Seam- 
less Flexible Tub- 
ing used in Vaill 
No. 6 Tube Bead- 
ing and Flaring 
Machine. 
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stalled, lack of space made it impos- 
sible to make the connections with 
rigid pipe. The use of preformed 
copper tube was also considered but 
discarded as impractical. American 
Seamless Flexible Tubing, as illus- 
trated, is installed regularly in these 
units in less than an hour’s time. 
Whenever you have a problem in 
conveying liquids or gases, in con- 
necting moving or misaligned parts, 


isolating vibration or in shielding 
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When there’s “no other way”...look to 


/ 
SEAMLESS BLE TUBING. 


electric wiring, remember that there 
is an American Metal Hose product 
that will solve your problem. Assist- 
ance of our Technical Department is 
available on request. Write for our 
new 40-page Catalogue, SS-50, de- 
scribing Seamless Flexible Tubing. 


AMERICAN METAL HOSE BRANCH 
OF THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Co. 

General Offices: Waterbury 88, Conn. 


In Canada: ANACONDA AMERICAN Brass LTD., 
New Toronto, Ont. 
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KLYSTRON: 


A pencil of energy beamed like hght 


F YOU'LL imagine an invisible search- 

light beam, you’ll have a good 
picture of how Klystron-generated 
radio waves can be directed into a 
narrow “pencil” of energy. 


> This direction is accomplished by 
suitable reflectors. The beam of 
ultra-high-frequency waves travels 


in a straight line, and it can pierce 

fog, smoke, and clouds which 

would stop a light beam. 
Sperry-developed Klystron tubes are 
used in many equipments now serv- 
ing our Armed Forces. Later, Kly- 
stronics will open the door to the 
development of many ingenious 
peacetime devices. 


> Klystrons are now being produced 
in quantities, and certain types are 
available. 

The name “KLYSTRON?” is a regis 
tered trade-mark of the Sperry Gyro- 
scope Company, Inc. Like many 
other Sperry devices, Klystrons art 
also being made during the emer 
gency by other companies. 


Sperry Gyroscope Company 


GREAT NECK, N, Y. 


GVYROSCOPICS 


ELECTRONICS 


AUTOMATIC COMPUTATION 


* DIVISION OF THE SPERRY CORPORATION 


SERVO-MECHANISMS 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public. 
specialized services are available. 


Four 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. . 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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Backed by more than 30 years 
of combustion research 


HE Janitrol Aircraft Heater and Portable Ground Heater are the latest in a long list of important 
heating advances, based on research and development work by Surface Combustion. Thousands 
of these heaters are now being used in United Nations’ ships. 


Surface Combustion is America’s oldest and largest manufacturer of gas-fired industrial and domes- 
tic heating equipment and has pioneered in improving heating processes for many uses. 


Surface Combustion developments include One-Way- 
Fired Soaking Pits for steel mills, heating and heat-treat- 
ing furnaces for a wide variety of industrial uses, special 
atmosphere generators, Kathabar systems for humidity 
control, the radiant tube heating element, the Conjecto 
Firing System and more than 50 types and 500 sizes of 
automatic proportioning burners. 


The Janitrol Aircraft Heater, based on the Whirling 
Flame principle, was a logical addition to these other 
Surface Combustion heating developments. It was spe- 
cifically designed to operate at all altitudes and to provide 
fast, positive lighting at temperatures down to 70 degrees 
below zero. 


The unique facilities of this company, with more than 
30 years’ experience in successfully solving heating prob: oe 
lems, are available to help you work out the heating sys- a : 
Janitrol Portable Ground Heater (Model No. 
or tems of your new ships. Write to Surface Combustion, 
electric motor. Adjustable louvered outlet shown. Aircraft Heater Division, Toledo 1, Ohio. 7 
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Surface Combustion Developments in the Field of 
Combustion Research 


The Whirling Fiame 


HE whirling flame is stable at any altitude and sustains combustion 

under the most adverse conditions because it is whirled around itself 
many times. Thus ignition is continuous and the combustion process is 
“self-piloting”. The whirling is produced by introducing air into the 
cylindrical combustion tube tangentially to its inner surface. The liquid 
fuel enters the combustion tube through a vaporizer or spray nozzle 
ahead of the combustion air inlet. 


THE MULTI- 
THERMEX HEAT 
EXCHANGER 
} —A compact 
efficient an 
. long-lived development for domestic fur- 
THE RADIANT TUBE— An outstanding development in the BR 295505 me naces which eliminates the necessity for 
field of heat-treating, widely used in the aviation, auto- i ae the conventional combustion chamber 


SURFACE /COMBUSTION 


AIRCRAFT HEATERS 


CONJECTO FIRING—A firing system which permits 
tapid heating and very accurate control of tempera- 
tures over a wide range, for such operations as 


drawing, annealing, hardening, normalizing and 
carburizing. 
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Let SIMMONDS take over 
part of the Control Room Job ‘ 


Contrary to the trend in other technical fields, the 
4 number of instruments and controls tends to in- 
crease with the power and size of aircraft. But just as 
complex conditions in other fields are being handled 
automatically, the Simmonds-Hobson Automatic Engine 
Control provides for the known variety of conditions in 


aircraft engine operation. 


9 No one would consider buying a 5-dial radio 
* today. Modern electronic engineering has dem- 
onstrated reception of absolutely equal clarity with only 
one selection and one volume control. 


SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 


Automatic Engine Controls + Push-Pull Controls +» Spark 
Flugs Hydraulic Accumulators Hydraulic Fuses 
Chronometric Radiosondes + Self-Aligning Rod-End 
Bearings + Fasteners and Clips of Specialized Design 


Branch Offices: Dayton * Washington * Hollywood * Montreal 


3 A captured Focke-Wulf 190 discloses a master 
* engine control focusing engine operation in one 
lever for most flight conditions. The adoption of auto- 
matic controls by a resourceful enemy cannot be 
ignored. 


Simmonds is now producing a proven con- 
4. trol which relieves the pilot of constantly 
watching manifold pressure and adjusting his 
mixture. New models will soon extend auto- 
matic control to other important engine func- 
tions. Simmonds engineers will be glad to dis- 
cuss the application of these controls to military 
or commercial aircraft. 


Manufacturing Plants: New York * Vermont * Californie 
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Air Transportation 


Air Transportation in the immediate 
Post-War Period. |B. A. McDonald 
and J. L. Drew. A ring-bound book of 
165 pages gives the results of a detailed 
investigation of future air-transporta- 
tion possibilities, including estimates 
of the expected traffic and the equip- 
ment necessary. These estimates are 
stated in specific quantitative terms for 
each year, definite figures being essen- 
tial to realistic planning. The difficul- 
ties of making such specific forecasts 
are realized in view of the uncertainties 
regarding postwar air transportation. 
Allowances have been made for new de- 
velopments that may take place and for 
information that may come to light to 
disprove some of the assumptions. 
However, it is believed that the esti- 
mates are conservative and that such 
revisions as may be necessary will be in 
an upward direction. 

Because the years immediately fol- 
lowing the war are likely to represent a 
critical period for the aircraft industry, 
this study concerns itself principally 
with that period rather than with 
long-range possibilities. Another rea- 
son for limiting analysis to the few years 
immediately following the war is that a 
short-term projection can be made on a 
fairly rational basis, while a long-term 
projection must necessarily be based en- 
tirely on conjecture. The markets 
considered in the study include the 
United States domestic market, incor- 
porating operations between the United 
States and Canada; the United States 
and international market, comprising 
operations of United States compa- 
nies between the United States and other 
countries, as well as the operations of 
the American-flag carrier subsidiaries 
conducting business abroad; and the 
foreign market, including the opera- 
tions of foreign-flag carriers in selected 
foreign areas. 

In general, the plan of the report is, 
first, to analyze the possible costs of 
postwar air-transport operation, giving 
consideration to improvements in plane 
design and in operating techniques and 
facilities, as well as to other develop- 
ments that may affect standards of serv- 
lee and costs of operation. From 
these operating costs are developed 
prospective rates that would be eco- 
nomically feasible. Utilizing cost and 
rate analyses, separate estimates are 
made of traffic and of equipment for 
each of the major markets. In most 
instances the traffic estimates are made 
by segregating the parts of surface 
traffic that appear most susceptible to 


ouse Organs 


air transport and projecting these into 
the postwar period. The projections 
give consideration to such influences as 
previous trends, estimated level of the 
national economy, comparative rates 
and service, air-line route expansion, 
and new traffic likely to be created by 
the availability of air transport. Esti- 
mates of equipment requirements, based 
on an analysis of traffic characteristics 
and aircraft performance, are then 
derived from the traffic . estimates. 
Curtiss-Wright Corporation, Airplane 
Division, Business Research Department. 


Production Record 


Two years of Industrial teamwork for 
more airpower per hour! The record 
of the aircraft industry’s achievement in 
producing more planes with fewer work- 
ers and at less cost is reviewed. It gives 
figures showing the total number of 
airplanes, air-frame weight, and _per- 
centages of increase of the seven com- 
panies constituting the Aircraft War 
Production Council. The reduction 
in man power is noted, as well as the 
declining trend in the cost per pound of 
manufacturing airplanes. The history 
of the Aircraft War Production Council 
is recounted, together with the story of 
the expansion of the idea of industrial 
cooperation to speed the war effort. 
One article tells how the council works 
in the matter of production and man 
power. Other subjects are the organi- 
zation of community aid for recruiting 
additional workers and the services of 
child-care centers that were established 
to facilitate the employment of women. 
The figures are visualized with the help 
of drawings, graphs, charts, and tables. 
Warplane Production, March-April, 
1944. 


Wing Installation 


Clockwork on the Wing Line. The 
activities of the wing-installation shop of 
the Boeing Aircraft plant are outlined. 
How the whole process of wing assembly 
is geared so that each mechanic and each 
crew finishes his part of the job simul- 
taneously with the others is described. 
Boeing News, May, 1944. 


Pipe-Thread Gauge Catalogue 


ANPT Pipe Thread Gauges by Pratt 
& Whitney is a catalogue of 8 pages con- 
taining descriptions and illustrations of 
pipe-thread gauges and the purposes for 
which they are used. Pratt & Whitney 
Division, Niles-Bement-Pond Company, 
West Hartford, Conn. 
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Engine Parts Subcontractor 


Precision is their Business. The 
N. A. Woodworth Company, a firm en- 
gaged in the manufacture of precision 
parts for aircraft engines, is the subject 
of this article. Its history is outlined 
and information is given about some of 
the fundamental principles upon which 
its operating procedures are based. 
Among the phases of the business 
touched upon are the training of its 
personnel, its production-control 
methods, and its progressive inspection 
conveyer system. Some brief biographi- 
cal details about the founder of the 
company are included. Trade Winds, 
May, 1944. 


Pioneer Instrument Catalogue 


Service Bulletin 41-14A refers. to the 
operation of diaphragm assemblies of 
the Autosyn Differential Fuel Pressure 
Transmitters. 

A revised list of publications for May 
and June, 1944, contains an index of 
technical information about Pioneer 
aircraft instruments arranged alpha- 
betically under each instrument classifi- 
cation. The publication number, title, 
and type number covered are listed. 
This is for inclusion in the Pioneer in- 
strument catalogue and is numbered 
section 44-13B, superseding 42-16B. 
Eclipse-Pioneer Division, Bendix Avia- 
tion Corporation. 


Operations in the Central Pacific 


Air Leaps Toward Tokio. This series 
of observations transcribed from an in- 
terview with Major Gen. Willis H. Hale, 
Commanding General of the U.S. Army 
Seventh Air Force, describes the difficul- 
ties of air fighting in the Central Pacific, 
reviews some of the operations of the 
Seventh Air Force, notes some of their 
procedures, outlines the pattern of their 
strategy, and tells of the goal toward 
which they are fighting. Problems of 
distance and weather conditions are 
stressed. Interpreting the significance 
of the air campaign in the Marshalls 
and the bombing attacks on the Gilberts 
and Carolines, the General reports that 
it is the purpose of the Seventh to render 
ineffectual every island group that 
stands between the Allies and the Japa- 
nese homeland. He also states that the 
Marshalls campaign has demonstrated 
the facility with which the land-based 
aircraft of an Army Air Force can sup- 
port and cooperate with the Navy and 
amphibious forces. Plane Talk, May, 
1944. 
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The honor of the Award of the 
Army-Navy E is a source of pride 


to our management and personnel. 


It will serve as our incentive to 


make the now familiar phrase 


*Unionair Responsibility” con- 
tinue to mean Quality Production 
in every phase of our work under 


our single responsibility. 


Electrical Assemblies — Hydraulic Fittings 
Conduit Fittings —Junetion Boxes 


UNION AIRCRAFT PRODUCT NEW YORE 


Molded Structures 


Duramold. An illustrated catalogue 
gives information about Duramold and 
its uses. It traces the development of 
the material and shows how it is made 
and how it is applied to the manufac. 
ture of aircraft. A section includes 
information concerning methods of 
processing the material by means of 
electronics. The concluding pages give 
some suggestions for the use of Dura- 
mold in postwar civilian goods. Dura. 
mold Division, Fairchild Engine and Air. 
plane Corporation, New York. 


Fractional-Horsepower Motors 


Out of Thin Air is a new brochure pre- 
pared to tell something of the story of 
strides made in the design of fractional. 
horsepower motors since the beginning 
of the war. This booklet, illustrated in 
color, explains how the exacting stand- 
ards imposed upon motor manufactur- 
ers by the requirements of aircraft ap- 
plications have compressed years of 
normal development in motor design 
into a few months. These new motors 
are claimed to incorporate safety and 
protective devices, versatility, con- 
trollability, and durability. The Du 
more Company, Racine, Wis. 


Waco Aircraft Manual 


Two sets of mimeographed sheets give 
data about all Waco aircraft. The in- 
formation is supplied for the assistance 
of those desiring to purchase used Waco 
aircraft. One list gives information 
about all Waco cabin aircraft and the 
other ‘list refers to the manufacturer's 
open models. The lists give the model 
designation, general description, and 
detailed specifications, including price 
of each year’s products. The list of 
open models begins with the airplanes 
produced from 1929 through 1942, 
and the list of cabin airplanes includes 
those produced from 1931 through 1942. 
The manufacturer states that additional 
information will be given to interested 
parties on request. The Waco Aircraft 
Company, Troy, O. 


Annual Report 


Report to Employees of General Motors 
for the Year 1943. A popularized version 
of the annual report of General Motors 
Corporation is intended to convey in- 
formation to the corporation’s em- 
ployees regarding the progress made in 
the past year. The textual matter is 
written in easily understood language. 
Graphic illustrations show the cor- 
poration’s operations; the earnings 
statement and balance sheet are set 
forth in simplified terms. A chart 
shows that, of the corporation’s total 
war production in 1943, amounting to 
$3,547,000,000, aviation production ac- 
counted for 41 per cent and was larger 
than any other part of the total output. 
Trucks accounted for 11 per cent; tanks, 
| 18 per cent; Diesel engines, 11 per cent; 
|guns, 13 per cent; and miscellaneous, 
per cent. General Motors Corporation. 
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Great Pictures of the War... made with 


CAMERAS 
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lanes Official U.S. Navy photograp 
1942. || Anold story to camera fans is the above famous Pearl Harbor picture. 
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1942. 
ional standard still camera .. . but with a Fairchild precision aerial camera! 
ested 
reraft 


But surprising news to most folks is that it was made not with a 


Action shots on land and sea, as well as from the air, are made 
with Fairchild cameras. Why? Because no matter how swift the action 
... no matter how far from the photographer it may recede . . . the 


Fairchild camera still gets accurately detailed close-ups. 
<—- With focal lengths up to 60-inch, Fairchild cameras could make 


recognizable shots of your living-room furniture from two miles up 


...and do it in the black of night as well as in the light of day. 
ule im These are the reasons why many great pictures of the war, on land 


and sea too, are made with Fairchild precision aerial cameras. 
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yi aCe Destroying Jap planes in Marianas Islands —a Ziff-Davis 
CAMERA 


Pub. Co, photo — one of a series also taken with a Fairchild 


AND INSTRUMENT CORPORATION Aerial Hand Camera. 


88-06 VAN Wyck BOULEVARD, JAMAICA 1, N. Y. * New York Office: 475 TENTH AVENUE, NEw YorK 18, N. ¥: 


THE STORY OF AERIAL PHOTOGRAPHY IS THE STORY OF FAIRCHILD CAMERAS 
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GAGE POINT PUNCH 


Time-Saver No. 1... automatically centers either round 
or flat specimens. Marks four uniform 2-inch gage-length 
centers with one push of the handle. Automatically adjust- 
able to suit soft or hard materials. Accommodates 
rounds %” to %" dia.; flats % to %" wide and zero 
to thick. 


PARALLEL RULER 


Time-Saver No. 2. This parallel ruler assembly facilitates 
and simplifies the rapid determination of yield strength, 


and data from stress-strain curve. 


EDGE-COMPRESSION TESTING JIG 


Time-Saver No. 3. This simple inexpensive new jig per- 
mits direct determination of compression yield strength 
from a single test sheet, rather than use of a pack. Sim- 


plifies testing technique. 


Pr) THE BALDWIN LOCOMOTIVE WORKS, BALDWIN SOUTHWARK DIVISION, 
[ PHILADELPHIA, PA., U.S.A. OFFICES: PHILADELPHIA, NEW YORK, WASHINGTON, 
BOSTON, CLEVELAND, CHICAGO, ST. LOUIS, HOUSTON, SAN FRANCISCO 


BALDWIN \ 


SOUTHWARK 
TESTING EQUIPMENT 


THE BALDWIN 
GRouP 


BALDWIN PRODUCTS 


Hydraulic presses, Testing equipment, Steel 
forgings and castings, Diesel-electric loco- 
motives, Diesel engines, Metal plate fabrica- 
tion, Rolled steel rings, Bronze castings, 
Heavy machine work, Crane wheels, Bending 
rolls, Plate planers, Babbitt metal, Alloy iron 
castings, Briquetting presses. 
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Storage Batteries 


Facts is the title of a 48-page illus- 
trated catalogue containing a compila- 
tion of revealable facts about wartinie 
storage batteries. Statistics about the 
production and use of storage batteries 
are given in chart and text, and current 
types of batteries are described and illus- 
trated. Among the features are the 
polystyrene containers and Fibrite insu- 
lation. The transparent polystyrene 
containers are stated to be immune 
to the corrosive effects of electrolyte and 
to be strong, light, and easy to clean. 

The Fibrite insulation is made from 
noncritical materials and is claimed to 
retard shedding of active material from 
plates so that it is possible to utilize 
the space heretofore set aside for sedi- 
ment in earlier types of batteries. 
This permits the use of larger, higher- 
capacity plates with no increase in 
overall cell size. Other features are the 
nonspill construction, specific-gravity 
indicators molded into the containers, 
and the provision for dry-charge ship- 
ment. Willard Storage Battery Com- 
pany, Cleveland. 


The Catalogue of Actuating Units 


Interstate Aircraft Precision Units, 
Catalogue A-44 contains illustrations and 
brief lcsialions of numerous aircraft 
and armament actuating units, oper- 
ated electrically, hydraulically, pneu- 
matically, and manually. These con- 
sist of electric bomb-shackle assemblies 
and electric, hydraulic, pneumatic, and 
manual gun chargers. Other items 
listed are hydraulic actuating cylinders 
for landing gears, dive brakes, wing 
flaps, and other purposes, as well as 
relief valves and similar types of equip- 
ment. Information is also given about 
research for the development of special 
products on a “custom-built” basis. 
Interstate Aircraft and Engineering Cor- 
poration, Los Angeles. 


Engine Specifications 


Publication has been resumed, on a 
periodical basis, of information about 
unrestricted engines in current produc- 
tion. An index sheet gives tabulated 
specifications for Wasp Junior, Wasp, 
Twin Wasp, and Double Wasp engines. 
Changes from previous editions are 
printed in red ink for ready reference. 
Other sheets give detailed specifications, 
descriptions, dimensions, and perform- 
ance figures, as well as power curves ap- 
plying to the various engine models 
listed, Pratt & Whitney Aircraft Divi- 
sion, United Aircraft Corporation, East 
Hartford, Conn. 


Conditioning Aluminum Alloy 


Marauders Get Conditioning Baths. 
he processes followed in treating 
aluminum alloy by heat and chemicals, 
as utilized in the plant of The Glenn L. 
Martin Nebraska Company, are de- 
seribed. Details are given on the 


method of heat-treatment in a special 
nitrate salt solution to impart the de- 
sired properties to the aluminum alloys 
used in the construction of the B-26 


HOUSE 


This 4-volt Willard storage battery has 
a capacity of 42 amp.-hours at the 20-hour 


rate. It weighs 11 lbs.; has a built-in 
specific gravity indicator; and is 6"/, in. 
long, 5°/s in. wide, and 43/j. in. high. 


Marauder. It describes how the proc- 
esses are divided into four steps: 
placing the parts in charging racks; im- 
mersion into the molten nitrate salt 


bath; quenching in cold, circulating 
water; and rinsing all remaining salt 
from the treated aluminum alloys. 


Inco, Spring Edition, 1944, Vol. 19, 
No. 2. 


Cable Fasteners 


Wire Harness Bands with Resilient 
Lining is an illustrated catalogue of 16 
pages describing the construction, in- 
stallation, and use of fasteners for hold- 
ing in place electric cable harnesses. 
The bands are lined with sponge rubber 
and are attached to the fuselage by 
special snap-on clips. Advantages 
claimed are ease of attachment, ease of 
servicing, cushioning of the wires, se- 
cure fastening, and resilient lining. 
It describes the special attaching clip 
that requires no bolts, nuts, or screws. 
Various types of fasteners and attaching 
clips are described and illustrated, with 
drawings giving dimensions. United- 
Carr Fastener Corporation, Cambridge, 
Mass. 


Low-Temperature Plastic 


Too Cold? Not for Dibutyl Sebacate. 
The properties of a plasticizer named 
dibutyl sebacate are explained and its 
uses are outlined. It is an ingredient 
used in the manufacture of certain syn- 
thetic rubbers to maintain flexibility 
under low-temperature conditions. 
Among other things, it is used in gas 
masks and in the lining of self-sealing 
gasoline tanks for aircraft. Its physical 
properties are described. The Resinous 
Reporter, May, 1944. 


Assembly-Line Production of Quartz 
Crystals 


How Quartz Crystals Are Manufac- 
tured is the title of a new illustrated 
booklet. The booklet is a reprint of five 
articles, written by Sidney X. Shore, 
Senior Engineer of the North American 
Philips Company’s Crystal Division, 
that recently appeared in a technical 
journal. Subjects covered are: In- 
spection, Grading and Classification of 
Quartz; Orientation of Crystals; Saw- 


ORGANS AND CATALOGUES 137 


ing and Orientation Devices; Lapping 
and Finishing; and Crystal Testing. 
In addition, some predictions concern- 
ing the future of quartz in the postwar 


era are included. North American 
Philips Company, Inc., New York. 
Air-Age Globe 


Air Globe. A new type of globe that 
is intended to help visualize the com- 
ing age of air transportation. It elimi- 
nates the conventional boundary lines of 
continents and nations, but the names 
of cities are so printed that they give a 
rough outline of the bodies of land on 
the earth. The globe is not fixed on an 
axis but rests on a base so that it may 
be studied from any desired position, 
emphasizing the fact that any point on 
the globe is the “top of the earth.” 
The globe is accompanied by a flexible 
ruler made of transparent plastic, to be 
used for measuring the air distance be- 
tween points. The ruler is calibrated 
in statute miles and also in units of time 
based upon a transport-airplane speed 
of 250 m.p.h. The globe, which was 
created and designed by P. P. Willis, is 
produced, copyrighted, and marketed 
by Rand MeNally & Company, of 
Chicago. It is accompanied by an 
explanatory booklet containing an al- 
phabetical list of the place names and a 
listing of those places by countries. 
American Airlines, Inc. 


Surface Finishing of Engine Parts 


Face Value Does Count. In addition 
to interpreting the importance of fine 
surface finishing in the production of 
Cyclone engine parts, this article notes 
the methods by which the smooth sur- 
faces are created. The possibility of 
damage in the surface becoming a start- 
ing point for a break through the whole 
part is given as the main reason for fine 
surface finishing. Honing equipment, 
lapping machines, buffers and polishers, 
surface analyzers, and profilometers are 
named as some of the machines that as- 
sist in the prevention and detection of 
surface imperfections. Trade Winds, 
May, 1944. 


Adjustable Clamps 


Grand Speed Clamps. A 32-page 
catalogue describes various types of 
alloy steel and malleable iron clamps for 
holding parts in process of manufac- 
ture and assembly. Clamps used in the 
production of aircraft are included in 
the publication. Grand Specialties Com- 
pany, Chicago. 


Plywoods in Construction 


Plywood Wartime Uses. Reprinted 
from The Timberman for January, 1944, 
the booklet reviews the uses of plywood 
in the construction of doors for aircraft 
hangars and in the construction of air- 
planes, including the Flying Fortress 
and the Airacobra. Other uses for ply- 
wood at air bases are shown, as well as 
applications of the material in other 
industrial and naval construction work. 
Douglas Fir Plywood Association, Ta- 
coma, Wash. 
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Kollsmai 


? Navigation 
ave you this kind of Fasth in your instruments hx 
catalogue | 
Kollsman 
and engin 
Ir you didn’t have faith in your alarm The only way you can enjoy com- _ gation of our facilities, our products, & ished. In 
clock you'd spend a restless night. As _ plete faith in your metering, measur- and our methods will reward you J list of the. 
it is, you sleep soundly because you ing and testing equipment is to know with complete confidence in any Boes fH tyPes; = 
know that this clock won't fool you how it is made. In the case of Boes instrument that you may ever use, the ser 
—at least not more than once. instruments, we invite this kind - 
But an electrical instrument is of acquaintance. We want you to * SUSTAINED ACCURACY is not an easy heated pit 
different. It doesn’t reveal it’s faith- know how we engineer our instru- quality to achieve. It must take into account J and Navy 


lessness by ringing at the wrong time — ments, how we earn your faith and 2!!! factors of use—must then employ the de- HH well as K 

fe = eee 3 sign, the alloys, the construction that infalli- man Inst 
or by letting you oversleep. It may confidence by building Boes instru- bly protect an instrument against all threats Company 
slowly begin to vary justalittlefrom = ments to meet incredibly stiff stand- —_© its reliable performance. Such instruments, 


. obviously, must be built with performance 
the truth, and this may not bediscov- ards, how we provide for sustained Vo price—in mind. We invite the inquiries of {| Reductio 


ered until great damage has been done. accuracy.* We believe that an invésti- those who are interested in such standards, 
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Aircraft Instrument Catalogue 


Kollsman Aircraft Instruments: Flight, 
Navigational and Engine Instruments. 
A new 16-page condensed version of the 
catalogue showing the standard line of 
Kollsman aircraft-flight, navigational, 
and engine instruments has been pub- 
lished. Included in the publication is a 
list of the company’s current production 
types, full-size dial views of many of 
the standard instruments, and informa- 
tion about several new types, including a 
sensitive air-speed indicator and a 
heated pitot tube. Corresponding Army 
and Navy type numbers are given, as 
well as Kollsman designations. Kolls- 
man Instrument Division of Square D 
Company, Elmhurst, N.Y. 


Reduction of Accidents in Sheet 
Metal Shop 


Safety Through System. Methods and 
routines that form the basis of safety 
practice in the sheet metal department 
at Vultee Field are related. The de- 
scribed safety program is credited with 
having effected a decline in the acci- 
dentrate. Plane Talk, May, 1944. 


Ball Reciprocating Bearings 


High Capacity Ball Reciprocating 
Bearings. A folder has been issued de- 
scribing high-capacity ball reciprocating 
bearings for aircraft. These bearings 
are produced for applications where 
antifriction qualities are required in 
rotation, reciprocation, oscillation, or 
their combinations. The construction 
employs a helix to separate the balls 
and retain them, thus permitting the 
use of about twice as many balls as in 
the conventional sleeve-type retainer. 
The specifications of the bearings are 
listed. The Torrington Company, 
— Bearings Division, South Bend, 
nd. 


Magnesium Development 


Dow and Magnesium. A booklet has 
been issued containing the statement 
filed by Willard H. Dow, President and 
General Manager of the Dow Chemical 
Company, with the Special Committee 
of the United States Senate Investigat- 
ing the National Defense Program (the 
Truman Committee), at Washington on 
March 6, 1944. Also included are ex- 
tracts from the oral statement made by 

. Dow, an extract from the cross- 
examination, and extracts from the re- 
port of the Committee. 

The booklet describes the birth of the 
magnesium industry, the problems the 
Dow Chemical Company had to sur- 
mount in developing a commercial proc- 
ess for producing magnesium, the de- 
velopment of satisfactory magnesium 
alloys, the struggles for markets, and 
problems of foreign and domestic com- 
petition. The Dow Chemical Company, 
Midland, Mich. 


No “Easy” Victory over Japan 


Problems in Bombing Japan. Ran- 
dall Gould. The writer disputes the 
theory that Japan is particularly vulner- 
able to air raids. From his experience 


as a resident of Japan he claims that, 
contrary to general opinion in these 
matters, the construction of Japanese 
houses is particularly flexible to with- 
stand shock and concussion, the people 
are prepared physically and psychologi- 
cally for air raids, the industries are so 
organized as to make disruption of them 
extremely difficult, and weather condi- 
tions of the island group are particu- 
larly unfavorable to sustained bombing 
raids. Warning that the real war with 
Japan has not yet begun, he also points 
out that the Allies have yet to take the 
bases on the Chinese coast that they re- 
quire and that there is the further dif- 
ficulty in supplying such bases with the 
quantities of materials that great air 
missions need. Plane Talk, May, 
1944. 


Engine Handbook 


Enginology is a booklet compiled 
from a series of articles that appeared in 
the manufacturer’s weekly newspaper 
for employees for the purpose of impart- 
ing knowledge of the design, construc- 
tion, and operation of a radial aircraft 
engine. The introductory pages give 
the fundamental principles upon which 
an internal-combustion engine operates. 
Other pages explain the individual parts 
of the engine and how each performs its 
function in relation to other parts and 
to the complete engine. Descriptions 
of the engines recently produced and 
the manner in which the engines are 
mounted and used on airplanes are 
given. The concluding pages contain 
lists and pictures of the airplane types 
that use these engines. Wright Aero- 
nautical Corporation. 


Investment Survey 


Security and Industry Survey is an an- 
nual booklet combining analyses of nu- 
merous industries for the benefit of in- 
vestors. One section is concerned with 
a discussion of the aircraft manufac- 
turers and another with the air-trans- 
portation companies, the stocks of 
which are listed on the New York Stock 
Exchange. A discussion of the current 
position and postwar outlook of these 
investments is supplemented by statis- 
tical data concerning the earnings of the 
companies and the price ranges and cur- 
rent yields of the stocks. Merrill 
Lynch, Pierce, Fenner & Beane, New 
York. 


Flowmeter Catalogue 


A New Era in Flow Rate Measure- 
ment is a 32-page illustrated catalogue 
describing the Rotameter, an area-type 
flowmeter for measuring the flow rate of 
liquids and gases. The design principles 
of the instrument are discussed, with an 
explanation of how it works, how it can 
be made immune to variations in viscos- 
ity and specific gravity, and why it 
gives accurate measurements. A list is 
included of the varieties of fluids that 
the instrument has measured, as well as 
some typical applications. It is illus- 
trated by photographs, drawings, and 
some humorous sketches. Fischer «& 
Porter Company, Hatboro, Pa. 
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Fuel System Improvements 


Finding the Key to Vapor Lock. 
Some notes on the procedures and 
methods by which Curtiss-Wright’s Re- 
search Laboratory is investigating the 
limits of temperature and altitude 
within which the fuel systems of Curtiss 
aircraft will operate. The nature of 
vapor lock and the damages it can cause 
in the functioning of an airplane are ex- 
plained. Curtiss Fly Leaf, March-April, 
1944. 


Current List of Warplane Types 


American Warplanes is a 4-page 
folder giving a list of the current opera- 
tional aircraft used by the U.S. Army 
and Navy. It lists in columns the name 
of the designer, the name and type 
designation of the plane, the number and 
type of engines and the engine builder, 
and the design, model designation, and 
blade sizes of the propellers used. The 
list is classified according to the purpose 
for which the airplanes are designed, as 
fighters, light bombers, medium bomb- 
ers, and heavy bombers. The noncom- 
bat craft are classified under the head- 
ings of transports, advanced trainers, 
basic trainers, primary trainers, observa- 
tion craft, and liaison craft. The list 
also includes two types of airships, as 
well as certain British airplanes that 
use American propellers. Hamilton 
Standard Propellers Division, United 
Aircraft Corporation, East Hartford, 
Conn. 


Diesels for Private Planes 


The Diesel Aircraft Engine for the Pri- 
vate Owner. William E. Lind. The 
features of the Diesel type of aircraft 
engine are described to show the suit- 
ability of that type of engine for private 
aircraft in the future. Among the ad- 
vantages listed are lower cost of fuel, 
reduced fire hazard, reduced mainten- 
ance costs, and simpler controls. A 
tabulation gives comparisons of the 
fuel consumption, weight, fuel costs, 
and other data pertaining to several 
types of present and projected Diesel 
engines compared with existing poppet- 
valve engines for small airplanes for 
private use. Guiberson Guidon, April, 
1944. 


British Radio Standards 


Radio Components for Service Equip- 
ment specifications have been published 
in loose-leaf form for all radio com- 
ponents in the British Standards Radio 
Components series. These are intended 
primarily to be used for contracts placed 
by the Inter-Service (Communications) 
Components Technical Committee, the 
Admiralty, the Ministry of Supply, 
and the Ministry of Aircraft Production, 
but they may also be used for other 
purposes where appropriate. In addi- 
tion to these specifications, a section 
includes important test specifications and 
schedules for fixed resistors; test speci- 
fications and schedules for fixed ca- 
pacitors of paper, mica, ceramic, and 
other materials; and a test schedule for 
electrolytic capacitors. British Stand- 
ards Institution, London. 
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Cin Tiefoederiliige! Cindeder 
mit (anger Rafe, angem, 
fem Rumpf, qropem baudwiir: 
tigem Kithler, Cingelflofie und 
tenleitwerf. 


ATTENTION LUFTWAFFE! Keep away from this 
plane. Expect to see it on the farthest trip Amer- 
ican bombers make. Expect to see it up high — 
40,000 feet — but don’t expect to see it for long, 
because the Mustang travels at over 425 m.p.h. 


ERING 


North American Mujtang 


North American P-51 Mustang Fighter 


REVIEW—JULY, 1944 


And you can expect to see more and more Mus- 
tangs, too. The men and women at North Amer- 
ican are stepping up production every month. So 
when you see this high fighting, far flying Mus- 
tang, look out, Luftwaffe. Get out of there quick! 


FULL-VISION “TEARDROP” COCKPIT ENCLOSURE DROPABLE WING GAS TANKS, FOR INCREASED RANGE SIX .50 CALIBER MACHINE GUNS 


North American Aviation Sets the Pace 


WE MAKE PLANES THAT MAKE HEADLINES... the B-25 Mitchell bomber, AT-6 Texan combat trainer, P-51 Mustang fighter 
(A-36 fighter-bomber), and the B-24 Liberator bomber. North American Aviation, Inc. Member, Aircraft War Production Council, Inc. 
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Machine Tools for Engine Building 


High Production Machine Tools. This 
44-page illustrated booklet shows how the 
application of machine tools has brought 
about savings in skilled labor, facili- 
tated the employment of women opera- 
tors, and improved production in the 
manufacture of aircraft engines. It 
describes various special operations in 
which automatic machine tools are 
used and contains tables of the cost and 
time figures and the savings effected by 
the special machines. Among the opera- 
tions described are those on cylinder 
heads, machining cylinder assemblies, 
eylinder-barrel flange holes, spark-plug 
bushings, metallizing, drilling and ream- 
ing lock-pin holes, machining the super- 
charger front section, diamond-boring 
counterweights, milling crankcase 
flanges, reaming and tapping, machining 
angular holes, and turning and facing 
reduction-gear carrier rings. Other 
operations are those on the propeller 
shaft, nose section, pistons, crankshaft, 
push-rod tubes, articulated rods, and 
reduction-drive gears. Services per- 
formed by conveyers, furnaces, and 
other plant equipment also are de- 
scribed. Wright Aeronautical Corpora- 
tion. 


Industrial Lubrication Equipment 


Four new catalogues have been made 
available, each describing a new system 
of centralized lubrication for industrial 
machinery. The LubroMeter is de- 
scribed as the simplest form of central- 
ized lubrication, having only two mov- 
ing parts in its valves. The Dual 
Progressive system is a single-line pro- 
gressive system of centralized oil or 
grease lubrication. It provides for the 
delivery of a predetermined amount of 
lubricant and is provided with a con- 
ductor that gives a signal when the 
lubrication cycle is completed. The 
Progressive system incorporates new 
design and manufacturing features for 
lubricating a group of three to 20 
bearings, feeding each in turn with a 
predetermined amount of lubricant. 
The Dual Manifold system is a dual- 
line system of centralized lubrication, 
designed for high-pressure grease or oil 
lubrication, that can be applied to any 
number of bearings on one machine or a 
battery of machines. It is a direct hy- 
draulie system by which an adjustable 
predetermined charge of any type of 
grease or oil at any temperature may be 
introduced into all bearings of a 
machine. The catalogues describe and 
illustrate these items and equipment 
and show their operation. Alemite Divi- 
sion, Stewart-Warner Corporation, Chi- 
cago. 


Self-Locking Fasteners 

Esna Spring-Lock Fastener is a 36- 
page booklet that shows how this de- 
vice is assembled and how it operates. 
It shows the tests to which the fastener 
18 subjected, these being the operating- 
torque test, the initial-tension test, the 
sheet-separation test, the tension-over- 
load test, and tests for shear, vibration, 


The method of locking the new Elastic 
Stop Nut spring-lock fastener is shown 
here. The stud end of the fastener is 
shown in position with body (Fig. 1). 
Fig. 2 shows the stud cam-slot making 
contact with the spring cross-bar section, 
and Fig. 3 shows how, with less than a 
quarter turn, the cam picks up the spring 
cross-bar, pulls it down past the crest, and 
snaps it into locked position. 


and endurance. A: special test shows 
how the fastener meets the specifications 
required for installation on sheets bent 
to a radius of curvature of 18 in. Pages 
of engineering data give tabulated speci- 
fications and scales showing dimensions 
and applications. Elastic Stop Nut 
Corporation of America, Union, N.J. 


Revised List of Products and Personnel 


A list, revised May 20, 1944, gives 
the current personnel and planes pro- 
duced by the Fairchild Aircraft Divi- 
sion. Detailed specifications are given 
for each plane, showing the construc- 
tion, dimensions, equipment, instru- 
ments, engines, and performance of 
those currently in production. De- 
scriptions are given also of aircraft for- 
merly built and similar to the current 
products. Fairchild Aircraft Division, 
Fairchiid Engine and Airplane Cor- 
poration. 


Compass System Wall Charts 


Two final wall charts of a series show 
cutaway views of the respective units 
of the Gyro Flux Gate Compass. One 
chart refers to the remote electrical 
gyro-erecting unit and gives a descrip- 
tion of the functions of the instrument. 
The other chart refers to the amplifier 
and includes a description of its sec- 
tions and their operation. Lclipse- 
Pioneer Division, Bendix Aviation Cor- 
poration. 


Flight Contractor's Report 


Report of War Service and Preview of 
Peace Time Aviation. An illustrated 
booklet of 32-pages reviews the work of 
a flight contractor of the U.S. Army Air 
Forees in conducting primary pilot 
schools. It contains an outline of the 
personnel and equipment of the or- 


ganization and its record in giving pri- 
mary flight training to air cadets. It 
describes and illustrates the mechani- 
cal equipment and the living quarters 
provided for the students. Southeastern 
Air Service, Inc., Atlanta, Ga. 


Fire-Fighting Equipment 


Aircraft Ground Fires . . . and How to 
Fight Them. Various kinds of fires 
likely to occur in aircraft on the ground 
are reviewed and information is given 
about equipment and methods used in 
fighting such fires. Seven major fire 
hazards listed by the Army Air Forces 
are given. Brief paragraphs show how 
these fires originate, what action should 
be taken, and what equipment should be 
used to extinguish them. Aidde Indus- 
try, April, 1944. 


Supplementary Data for Retaining 
Rings 


A folder containing engineering data 
for external and internal types of Waldes 
Nuare retaining rings. It gives speci- 
fications and dimensions for retaining 
rings of from 0.125-in. to 10-in. shaft 
diameter, with figures on the free- 
diameter, thickness, and groove dimen- 
sions. Waldes Koh-I-Noor Inc., Long 
Island City, N.Y. 


Production Suggestions 


There’s Artistry in Workmanship. A 
month’s suggestions included the fol- 
lowing: (1) A felt-breaker machine 
that center-creases felt stripping and 
eliminates its tendency to pull away 
from floor boards after cementing. (2) 
Adjustable skin-trim jig, to save about 
40 per cent of the time formerly re- 
quired to place and shear predrilled 
wing skins. (3) Combination hard- 
ened drill bushing that can be quickly 
placed—expected to save nine-tenths 
of the time required to secure threaded 
parts in assemblies. (4) A method of 
nibbling steel fittings that could not be 
cut with aluminum routing tools. (5) 
Fixture for checking the size of router 
bits. Beech Log, May 12, 1944. 

S. M. Lawson Wins $250 for His 
Joggle Die Idea. Highest award in a 
contest at North American Aviation, 
Inc., involving $695 in total prizes, was 
given for an improvement of a joggle 
die to form accurately important parts 
of the B-24. Take-Off, May 12, 1944. 

East Hartford Plant Suggestion Award 
Winners. Awards were given by the 
Hamilton Standard Propellers Division 
for the following production suggestions: 
(1) Two galvanized iron doors for the 
degreaser in the paint department, 
which reduce evaporation of trichloreth- 
ine; (2) a steel drum containing caustic 
soda for cleaning the blade-conveyer 
clamp by means of erosion; (3) wiring 
of the governor cutout switches from the 
opposite direction to prevent the wire 
ends from projecting beyond the screws 
and scratching the hands of workers; 
(4) a modified slide rule for inspecting 
the taper of blade plugs. The Hamilton 
Standard Blade, June 1, 1944. 


Hk 
| 


AERONA UTICAL ENGINEERING REVIEW 


Big Business 
Within 
a Business 


Canton makes 
some exacting demands —for instance die cast- 
ings so intricate and precise that ordinary sources 

can’t supply them profitably and in quantity. 
So we built, equipped and staffed 
our own die casting department. 
It's a big one—rates among the << 
five largest aluminum alloy die XM 
cast plants in the country. It has a 
huge capacity—much more than even we 
need. But its size assures our customers 
prompt delivery of almost any quantity of Cannon Connectors, 
on short notice without the slightest sacrifice of the well-known 
Cannon qualities—easier assembly, better fit, greater strength with 


less weight, longer trouble-free life. 


Cannon slide films with sound covering assem- 
bly and soldering techniques are available on 
request. Address Department A-105, Cannon 
Electric Development Company, 3209 Humboldt 
Street, Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon Electric Development Co. Los Angeles 31, California 


Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 


-JULY, 1944 


Ideas! Pay Dividends. Employees jn 
various divisions received awards for 
the following suggestions: (1) An im. 
proved inspection routing of gyro-rotor 
in balancing checkup eliminated about 
75 per cent of the rechecking by the old 
system. (2) A spring-operated frame 
with pads to cover the holes in the 
rocker oil-drain sump while painting. 
(3) Combination of assembly, reaming, 
and drilling on control shafts and cam 
shafts for Diesel engines. (4) Combin- 
ing the drill and seating tool for rough 
and finish machining of valve-guide 
holes and valve seats on the Pratt & 
Whitney engine cylinder head. (5) 
Eliminating coolant that mixes with 
fine chips and dulls the cutter, causing 
excessive cutter usage on the trigger- 
housing profiling operation for the M-1 
carbine. GM Folks, June, 1944. 


Suggestions. Prize-winning sugges- 
tions at Jack & Heintz, Inc., include 
the following: (1) The forming of field 
coils by a hydraulic press, with the jig 
located both at the top and bottom of 
the press and grooves slotted on the 
side of the jig so that the coil can be 
removed more easily. (2) The use of 
bushings as spacers when grinding parts 
on a Heald internal grinder. (3) A fix- 
ture for salvaging parts of a starter 
crank. (4) A method of grinding two 
differently sized rings at one time. (5) 
The installation of caps on the shaft 
ends of buffing motors to prevent the 
entanglement of operators’ sleeves. (6) 
The addition of a curved conveyer sec- 
tion to starting assembly conveyers. 
The Jahco News, May, 1944. 


First Woman Wins Suggestion Award. 
The March suggestion contest at Me- 
Donnell Aircraft Corporation resulted 
in prizes for these two ideas: (1) a 
stand to hold shear webs during the 
forming of their flanges; (2) a procedure 
in the burring operation on cow] skins 
by which the panels used to hold the 
skins are reworked to increase produc- 
tion. McDonnell Bulletin, May 26, 
1944. 


Machine Shop Employees Put Ideas 
to Work. Suggestions from Fairchild 
employees that won awards include the 
following: (1) A locking slot for the 
copilot’s pedals and rudder control, 
which can be cut on a machine. (2) 
Standardization of the size of the slot 
on spar rear fittings, enabling the oper- 
ator to mill the slot with one operation. 
The Faircrafters, May 26, 1944. 


Blue Dye Idea Wins Suggestion Award. 
Employees’ ideas as follows won awards: 
(1) A blue dye spray for templates to 
replace numerous coats of lacquer, 
eliminating time used in painting and re- 
painting the templates. The dye does 
not chip or peel and increases the useful 
life of the template, saving 2'/2 man- 
hours per day. (2) Addition of an 
automatic air-valve mechanism to facili- 
tate the blowing away of drill chips by 
compressed air. Other suggestions 
made are estimated to result in a saving 
of 1,677 man-hours per year. Convaw 
News, May 5, 1944. 
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Ty Fy 1000 BOMBERS. .. 


OUR BOYS can fly these four-engined bombers faster, higher and carry more 
bombs because they use 100-Octane Aviation Gasoline, the most powerful gasoline 
in the world. 


IN NEWLY COMPLETED, modern refinery units Sinclair produces each day 
enough 100-Octane gasoline to fly 1000 four-engined bombers on a bombing 
mission. Today, all of Sinclair’s aviation gasoline goes to war. After the war this 
fine fuel will be available for commercial and private planes. 


BUY MORE WAR BONDS AND STAMPS 


n the 
noting. 
ming, 
. 
Pid 
dew 
lh. 
| 


AERONAU 


TICAL ENGINE 


ERING REVIEW 


a wounded Fortress... 


Roaring over the blazing target of 
Schweinfurt . . . ploughing across flower 
beds of flak... and skies deadly with 
missiles of Messerschmidts—a Flying 
Fortress is sieved with shells. Bomb 
bays empty ... wings riddled, gaping 
holes in tail and belly, two engines out. 
the valiant warrior limps home—leaving 
behind a flaming hell on earth. 

A few seconds after each engine cut 
out, the co-pilot feathered its prop. The 
two feathered propellers act as powerful 
brakes, stop engine rotation, prevent 
vibration which might tear the wounded 
engines loose. And feathering also stops 
“windmilling”, reduces drag, restores 
maneuverability... enables the crippled 
Fortress to get home. 

The motors which feather many of 
the Hamilton Standard 
Hydromatic propellers 
on the Fortresses were 
designed, engineered, 
and are manufactured 


by Air Associates. 


Extending only 6's” back from the 
mounting face . . . with an armature 
stacking of 1%"—the mere width of a 
wine glass—this motor weighing only 12 
pounds combines high horsepower output 
with low weight—delivers 3 h.p. at 2,300 
r.p.m. High starting torque overcomes 
high inertia, Glass insulation of coils 
increases ruggedness. Magnesium alloy 
castings reduce weight to a minimum. 
Total enclosure protects it against the 
elements. The motor is designed and 
tested for intermittent operation at tem- 
peratures of from —65° F to +160° F, 
and for altitudes as high as 35,000 feet. 

Small, light, rugged, efficient, made 
of the best materials and hand assembled 
with the highest standards of craftsman- 
ship, model EE-125 is only one of many 
precision-built geared and direct drive 
types of motors designed for continuous 
or intermittent duty that Air Associates 
manufactures to Air Corps specifications. 
@ Current production permits acceptance 
of new orders on motors for early delivery. 
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TETERBORO, N. J....BRANCHES: CHICAGO, DALLAS, LOS ANGELES . 


OF AIRCRAFT SPECIALTIES. ..SUPPLIERS OF ALI 


.. ENGINEERS & MANUFACTURERS 


l'YPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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Plant Suggestions Win 17 Workers 
$600 in Awards. A suggestion for im- 
proving the B-24 master spar jigs and 
an electrical unit to assist in an adjust- 
ment that must be made on the B-24 
assembly line won two major prizes for 
employees’ suggestions at North Ameri- 
ean Aviation. Take-Off, May 26, 1944. 


Suggestion Increase Continues from 
All Buildings and Shifts. Production 
economies were effected at the Curtiss- 
Wright St. Louis plant as the result of 
these suggestions submitted by em- 
ployees: (1) A procedure for forming 
the skin on the bottom trailing edge of 
the outer panel; (2) the relocation of 
the dial on the water-test machine and 
the changing of the valve for easier 
operation; (3) the placing of slotted 
wood strips over edges of skins when 
operations are performed through the 
flap-closure holes on the trailing edge 
of the airplane’s center panel; (4) a 
method of overcoming trouble experi- 
enced in bucking rivets under the TT 
clip on the lower aft fuselage assembly. 
The Curtiss-Wright-er, May 26, 1944. 


Production Certificates Presented War 
Workers. Certificates of merit were 
presented to five workers at Goodyear 
Aireraft Corporation’s Arizona plant in 
recognition of the following ideas: (1) 
A special type of hand cart for use by 
dispatchers, which is easy to manipul- 
ate and can carry heavy loads; (2) A 
winding device for pigtailing cable wires 
on the airplane. Requiring less help, 
this device is also reported to speed up 
work. (3) The combination of piercing 
operations in a conventional drop-ham- 
mer die by placing the locating pin in 
the bottom of the starter die. (4) The 
use of kerosene as a solvent to remove 
masking paper from Plexiglas. (5) An 
improved method of wiring a motor 
generator, which saves material and 
time. (6) The application of liquid soap 
to a metal plate placed under the air- 
plane’s wheels, which eliminates the 
use of wing jacks when turning the 
wheels. The Wingfoot Clan, May 11, 
1944, 


Substitution of Air for Coolant Is 
This Month’s Top Suggestion. Four 
of the current prize-winning sugges- 
tions at Pratt & Whitney are the fol- 
lowing: (1) Substitution of air-cooling 
for the oil coolant when drilling the 
crankcase rear section of aircraft en- 
gines. (2) Device for eliminating vi- 
bration in the grinding of low-velocity 
clutch cones. (3) A stop device for 
the indicator holders of Norton O.D. 
grinders. (4) A rearrangement of opera- 
tions in machining engine crankcase 
power sections, which saves both setup 
and machining time and makes for 
greater accuracy. The Wasp Nest, 
May, 1944. 


Adopted Ideas Continue to Up Produc- 
tion. The following production in- 
novations have been adopted by the 
St. Louis plant of Curtiss-Wright: (1) 
change in the material and procedure of 
the light-guard assembly; (2) coded 
sketches to show which area of parts 
need to be chrome-plated; (3) a two- 
point torch for flame-hardening certain 
adapters and similar parts; (4) a tool for 
inserting the sleeve in the nut before 
assembling on the tubing prior to the 
flaring operation; (5) method of tight- 
ening clamps on jigs. Curtiss Wright-er, 
May 5, 1944. 


Suggestions Award Winners for Month 
of April Named. The following sugges- 
tions won awards at North American 
Aviation: (1) system that eliminates 
hand burring of certain parts; (2) use 
of electric cutters for cutting skyfelt; 
(3) method of preheating carbon-pile- 
type voltage regulators. Skywriter, 
May 12, 1944. 


$69 in Stamps Paid Suggestors. The 
suggestion winning the largest weekly 
award at the Nashville Division of Con- 
solidated Vultee Aircraft for the week 
of May 12 was for an improved method 
of drilling holes for an airplane-engine 
mount. The Consolidated Vultee Volun- 
teer, May 12, 1944. 


AIR TRANSPORT MEETING 
FALL MEETING 


SPRING MEETING 


WRIGHT BROTHERS LECTURE 
THIRTEENTH ANNUAL MEETING 


I.A.S. National Meetings Schedule—1944—1945 


SUMMER ANNUAL MEETING 


July 27-28, 1944 


September 22, 1944 


November 9-10, 1944 
December 17, 1944 
January, 1945 


April, 1945 


LOS ANGELES, CALIFORNIA 


For One Idea—Two Awards. Two 
awards have been presented for the 
following idea: replacing the metal 
bushings and shafts on engine cowl-flap 
mechanisms with a standard rubber- 
hose connection. The Skyliner, April, 
1944. 


WPD Suggestion Awards Granted. 
The following innovations at Northrop 
Aircraft, Ine., won awards for the 
people who suggested them: (1) an 
improved method for moving inner wing 
sections out of the master jigs; (2) new 
steel heat-treating procedures; (3) a 
new technique in the welding of mag- 
nesium alloys; (4) improved fabrica- 
tion sequence on bomber parts; (5) 
a retainer shield on the lower bevel 
gear drive for the Van Norman milling 
machines; (6) ‘one-hit shrink block” 
for a hydropress; (7) a clamping device 
to assist in perfecting tooling; (8) a 
universal hole reamer. The Northrop 
News, May 10, 1944. 


Employes Take in the Money for Sug- 
gestions. Production short cuts that 
have been instituted at the Burlington 
plant of Fairchild Aircraft in accordance 
with employees’ suggestions are: (1) 
riveting tank cover attachment to- 
gether and making it as one piece, using 
male and female die; (2) attachment 
for the Ames Comparator, which checks 
concentricity of F.S. bushings and at 
the same time checks the inside diame- 
ter for size; (3) boring 3-in.-diameter 
holes '/:-in. deep in the top section of 
the standard die shoes for knockout 
plates; (4) device for clamping pressure 
on the reinforcement rings that go on 
the inspection holes of stabilizer skins; 
(5) jig for checking parts after welding; 
(6) painting starting lines on Duramold 
dies and mandrels to insure uniform 
work; (7) wrench for loosening and 
tightening bolts on stabilizer jigs. The 
Faircrafters, May 12, 1944. 


(Continued on page 181) 
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An Appreciation 


to Corporate Members of the 


Institute of the Aeronautical Sciences 


Listed below are the leading aeronautical and industrial companies that make possible the publication of the Journal 


of the Aeronautical Sciences. 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages exclusively to 


editorial material. 


Dues from individual members which would normally be used to publish this scientific and engineering quarterly are 
thus released for additional services to the profession and industry. 


Advertising defrays the cost of publishing the Aeronautical Engineering Review and the Aeronautical Engineering Catalog. 


These publications provide a comprehensive technical information service for the benefit of the aircraft and related 


industries. 
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AERO INSURANCE UNDERWRITERS 
AEROJET ENGINEERING CORPORATION 
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AEROQUIP CORPORATION 
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Formula for “Forwarder” 


The famous Fairchild “Forwarder”. designed 
in 1932, has been constantly revised and 
. - and is now called the UC-61K. 


improved . 


Ranked before the war among the most popular four 
place planes—and renowned now, as always, for its sta- 
bility, it is performing a vital function in many theatres 
of war. 


The engine section has been completely changed, with 
the 200 hp. Ranger inverted inline replacing the 165 hp. 
radial. The new ‘‘K” model has a longer, more stream- 
lined nose, which makes it look larger and, in combination 
with a high wing design, affords better visibility both in 
the air and on the ground. 


The use of wide landing gear, placed well forward, and 


WAR 


Fairchild 


BONDS 


the aid of wing flaps, makes possible short landings and 
take offs in small, rough fields. 

These and many other improvements, such as ball bear- 
ings in all control joints which reduce wear, increase 
maneuverability, and add to the life of the plane, con- 
tribute to the growing popularity of the UC-61K. 

It may be used, for example, in advance reconnaissance 
of enemy gun positions during invasions. And as a utility 
cargo carrier where medical supplies, ammunition, or parts 
must be rushed to the front lines. It speeds pilots and high- 
ranking officials to points where they are most needed. 

In the “Forwarder” our armed forces have a_ plane 
which, since it first came from the drawing boards, has 
always been ahead of the times, the embodiment of the 
Fairchild “touch of tomorrow in the planes of today.” 


AND STAMPS 


Division of Fairchild Engine & Airplane Corporation, 
Hagerstown, Maryland.,...Burlington, North Carolina 
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New Alllison Liquid-Cooled 
24-Cylinder Engine 


Described as the most powerful air- 
craft engine developed up to the present, 
this new Allison liquid-cooled engine has 
maximum ratings approximating 3,000 
hp. When it was tested at Wright Field 
in June, 1943, it was rated the most 
powerful engine ever to pass those tests; 
since then its power has been increased. 
Installation of the new engine in fighters 
still on the secret list is expected to give 
those U.S. fighting planes the greatest 
striking power of any aircraft anywhere. 

The new Allison, which is designated 
as the V-3420 series, is a 24-cylinder, 
liquid-cooled engine. It has exactly 
twice the piston displacement of the 
present standard Allison 12-cylinder 
engine. 

Through simplified designing 97 per 
cent of the piece parts are interchange- 
able with those of the present Allison. 
For this reason, spares and replacements 
are now available in Air Forces depots 
of the United Nations all over the world. 
No additional training will be required 
for men now stationed in any of the 
principal theaters of war whose task it is 
to service Allison-powered fighters. 

The cylinder arrangement of the new 
engine is in the shape of a “W,” formed 
by four banks of six cylinders each. 
There is little increase in frontal area 
compared with the present engine de- 
spite the horsepower increase. 

Numerous uses for the new engine are 
envisioned, since it not only can be in- 
stalled in a conventional pursuit-plane 
nacelle, but it has been designed specifi- 
cally for “buried’’ installation, indicat- 
ing the ultimate elimination of power- 
plant drag in airplanes. The two-crank- 
shaft arrangement of the V-3420 con- 
tributes to these possibilities. This 
basic design is stated to have removed 
the causes of engine-torque reaction. 
Allison Division of General Motors 
Corporation. 


Aircraft Materials Sales Center 


The American Aviation Mart opened 
on the 17th floor of the American Furni- 
ture Mart Building, Chicago, on June 5, 
for the sale of surplus materials and 
equipment no longer needed by the air- 
craft industry. It is expected that the 
display center will serve later as a dis- 
tributing point for parts, supplies, and 
airplanes. 

Samples of the various items to be 
sold will be on display and goods will be 
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shipped from warehouse centers else- 
where. Purchases may be made by 
manufacturers in lots of $500 up to 
accommodate small producers, but all 
sales will be subject to approval by 
government agencies including the Army, 
Navy, and War Production Board. 

Among the items that will go on sale 
will be brass, copper, bronze, steel, 
aluminum, rivets, hardware, electrical 
equipment, tools and abrasives, and a 
miscellaneous grouping of paint, oil, 
dope, felts, cloth, welding rods, tape, 
asbestos, leather, and rubber. The first 
concern to lease space in the mart was 
Curtiss-Wright Corporation, and other 
firms are expected to join in the showing 
at an early date. American Aviation 
Mart, Chicago. 


Industry 


First Indoor Helicopter Flight in 
America 


Before an audience including officers, 
members, and cadets of the Civil Air 
Patrol, the new Bell helicopter was 
flown in a specially arranged flight 
demonstration inside the 65th Regiment 
Armory in Buffalo, New York. The 
flight demonstration, arranged at the 
request of CAP officials, was staged to 
show the stability and precision control 
of the craft and its ability to take off, 
maneuver, and land in restricted areas. 

This is believed to be the first time 
that a helicopter has been flown indoors 
in this country. The only previously 
known flight of a helicopter indoors is re- 
ported to have been made in 1938, when 
a series of demonstrations of the rotary- 
wing craft designed by Dr. Hendrick 
Focke was staged in a hall in Berlin, 
Germany. Bell Aircraft Corporation. 


Cargo Plane of Stainless Steel 


The Conestoga cargo airplane utilizes 
welded stainless steel instead of riveted 
aluminum-alloy sheets. Designed by a 
staff of engineers directed by Michael 
Watter, it was developed under sponsor- 
ship of the Navy Department, Bureau 
of Aeronautics, and is being built under 
a Navy Department contract. The 
plane was designed specifically to be a 
cargo carrier. The engineers centered 
their efforts on the problem of designing 


The new Allison 3,000-hp., liquid-cooled, 24-cylinder engine. 
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les laminar flow profile fan with exit 
vanes is designed to cool an aircraft engine by 
delivering the same required weight 
of air at various altitudes. DeBothezat’s 
modern aero-dynamic laboratories are ably 
staffed with skilled technicians experienced in 


solving difficult engine cooling problems. 


De Bothezat Fan Division 


American Machine and Metals, Inc. 
Cast Moline, 
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a “flying boxcar,” which could carry 
freight economically on flights of moder- 
ate length and also be capable of load- 
ing and unloading cargo with ease and 
§ 
The plane is a two-engine transport, 
68 ft. long, with a wing spread of 100 ft., 
and is capable of transporting 10,400 Ibs. 
of cargo over a range of 650 miles. Its 
two 14-cylinder, radial air-cooled engines 
deliver 1,200 hp. each for take off and 
have a normal rating of 1,050 hp. It is 
reported to have demonstrated its 
ability in normal operation to lift 
10,400 lbs. of pay load from the landing 
strip in a run of only 920 ft. 

One of the plane’s distinguishing char- 
acteristics is a ramp to facilitate loading 
and discharge. The cargo compartment 
is 25 ft. long, 8 ft. wide, and 8 ft. high 
and is unobstructed by structural mem- 
bers. The plane is also equipped with a 
large cargo hatch in the underbody, 
which may be lowered to form a ramp to 
the surface of the landing field or to a 
loading platform level with the platform 
of a truck. Back of it are two large 
clearance doors that may be lifted out of 
the way to provide the necessary head- 
room to utilize the 8-ft.-square cross 
section of the cargo compartment. 

The upward sweep of the afterbody of 
the plane provides a large clearance be- 
low the fuselage and back of the ramp 
to allow trucks to be moved close to the 
fuselage so as to pick up or discharge 
shipments. Provision is made for han- 
dling cargo with the aid of a specially 
designed hoist fitted above the loading 
ramp, as well as a manually operated 
winch mounted on the forward end of 
the cargo compartment. These permit 
the loading of large, heavy pieces of 
freight or machinery. Both an ambu- 
lance and a jeep can be rolled into the 
cargo space at once and still leave a 
large space for stowage of other cargo. 
One of the advanced developments for 
cargo handling in the design of the plane 
is that all loading is done on the level. 
On the ground and in level flight the 
floor of the cargo compartment remains 
horizontal, obviating the necessity for 
hauling freight up an inclined floor be- 
fore stowage. This is facilitated by the 
use of a tricycle landing gear. 

The unusually large cargo space is 
made possible through the design for 
the attachment of the wing to the fuse- 
lage. The wing structure does not pass 
through the fuselage in conventional 
fashion; instead, the designers, through a 
novel arrangement of the fuselage, were 
able to attach the wings to five special 
side frames joined across the body by 
shallow but rigid transverse members, 
thus providing headroom of 8 ft. 

Although primarily a cargo carrier, 
the plane can be converted to troop 
pert or to aerial-ambulance use. 

Tovision is made for installation of 24 
seats and 24 stretchers for possible use 
in the evacuation of wounded from 
battle areas to base hospitals behind the 
lines. Doors in opposite sides of the 
fuselage permit launching of paratroops 
from both sides simultaneously, and 
Provision is also made for the discharge 
of cargo or parat roop supplies and equip- 
ment by parachute through the opened 
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The Burklyn adjustable flow regulator, de- 
signed for a maximum pressure of 1,500 lbs. 


clearance doors in the aft portion of the 
body. 

The plane requires a crew of two, a 
pilot and a copilot, whose quarters are 
in a full-height operating compartment 
in the nose of the plane. Dual controls 
are installed, as well as remote-control 
radio and facilities for instrument land- 
ings and take-offs. “ 

The total weight of plane and load is 
33,800 Ibs., of which 10,400 Ibs. repre- 
sents the weight of cargo. With a full 
load, including equipment, fuel, and the 
crew, the plane at a cruising speed of 165 
m.p.h. will have a range of better than 
600 miles. Each engine develops about 
710 hp. at cruising speed. The maxi- 
mum range with available fuel tankage 
will be about 1,700 miles. This can be 
increased up to 3,500 miles with auxiliary 
fuel tanks. Edward G. Budd Manu- 
facturing Company, Philadelphia. 


Adjustable Flow Regulator 


The Adjustable Flow Regulator is a 
new type of control valve, for use in 
connection with pneumatic tools and 
other devices, for regulating the volume 
of air or fluid flowing from supply line 
to tool, or for use as a shut-off valve. 

Rotation of the outside knurled sleeve 
provides flow control or regulation. 
Clockwise rotation opens the valve and 
counter-clockwise rotation closes it. 
Eight adjustment points are provided 
for one revolution of the regulating 
sleeve. Each adjustment increases or 
decreases the opening 0.004 in. Use of 
the device makes fine working-speed 
adjustments possible on 1,500 to 13,000 
r.p.m. air drills, for example, or on rivet 
hammers. The regulator may also be 
attached directly to a supply line carry- 
ing air, water, oil, or gas, and will hold 
up to 1,500 lbs. pressure without leak- 
ing. There are only three major parts 
to the regulator and no projecting knobs 
to catch or break off. Weight is about 5 
oz. Burklyn Company, Los Angeles. 


Optical Flats and Monochromatic 
Light 

Greater wearability and lower coeffi- 
cient of expansion are features claimed 
for the new DoAll optical flats. These 
are made from fused Brazilian quartz, 
which has a hardness of seven on the 
Moh scale as compared with six for 
optical-grade glass, as well as a lower 
coefficient of expansion than optical- 
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grade glass. They are intended for the 
accurate inspection of master flats, flat 
surfaces of gauges, machine parts, anvils 
of micrometers, comparators, and steel 
bars. 

Six sizes, in diameters of 2 in., 3 in., 
4in., 5in., 6 in., and 10 in., are available, 
each flat being packaged in a hardwood 
ease. They are available in two grades 
of accuracy; one-millionth accuracy for 
laboratory gauge-block and instrument 
inspection, and two-millionths accuracy 
for checking instruments and fine tools. 
Their polished surfaces and accurate 
measuring faces provide a true surface 
with which to measure the flatness or 
the dimensions of precision parts. They 
use light waves from a monochromatic 
light. 

For such a monochromatic light hav- 
ing large adjustable capacity as well as 
compactness, the manufacturer offers 
the DoAll Monolight using helium light 
rays. Helium is used because it is ob- 
tainable in a highly purified form, has 
uniform wave length, and a distinguish- 
able yellow color. The light is high in 
intensity; this concentrates the light on 
a smaller area, giving greater illumina- 
tion for distinguishing the light-wave 
unit known as the ‘‘fringe’’ or interfer- 
ence band. The rays from this light, 
when observed through the optical flats, 
produce interference bands of 11.6 
micro-inches. These interference bands 
are used to measure flatness, height, and 
parallelism. It is possible to read ac- 
curately, within millionths of an inch, 
variations in the size and flatness of 
parts when viewed through the com- 
bination of optical flat and monolight. 
Dimensions are: maximum height, lamp 
to table, 12 in.; minimum height, lamp 
to table, 8'/2 in.; projection head tilts 
90° up and 21° down; rotates 360°. 
The projection head is removable for 
inspection in hand. Net weight is 12 
lbs., and the operating current is 110 
volts, 60-cycle, single phase. Conti- 
nental Machines, Inc., Minneapolis. 


Three-Ply Laminated Plastic Sheeting 


Three-ply laminated plastic sheeting 
is designed to give added protection to 
airmen flying in pressurized high-alti- 


tude planes. The new sheeting is 
claimed to reduce the possibilities of dis- 
integration of clear plastic canopies 
when pierced by bullets or flak while 
flying at high speeds under pressurized 
conditions. 

Called laminated Lucite-Butacite, it 
consists of a single layer of Butacite 
polyvinyl butyral resin between two 
layers of Lucite methyl methacrylate 
resin. An important part of the prob- 
lem was the development of a special 
adhesive to accomplish the lamination. 

Tests conducted by both the Army 
and the Navy show that, under certain 
conditions, the new laminate has a self- 
sealing tendency whereby holes created 
by bullet penetration close up almost 
completely because of the rubber-like 
nature of the Butacite interlayer sheet- 
ing. At ordinary temperatures, even 
under pressure, the hole left by the bul- 
let is small and the amount of shattering 
is not excessive. In most cases the hole 
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may be promptly sealed with a patch, 
permitting maintenance of essential air 
pressure within the cabin. 

The weight per square foot of the new 
laminate is stated to be less than that of 
equivalent thicknesses of solid acrylics 
now being used. It is equally trans- 
parent and is readily adaptable to a 
variety of mounting techniques, per- 
mitting design of enclosures so that ob- 
structing metal parts and ribs can be 
eliminated from the lines of vision. For 
most applications, procedures used in 
forming solid acrylic sheeting have been 
adopted. 

It is expected that aircraft operating 
at lower altitudes will also benefit from 
the development because of the added 
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safeguard against the shattering of en- 
closures collisions with birds and 
against rupture from the impact of ice 
flying back after forming on the pro- 
peller. E. I. du Pont de Nemours & 
Company (Inc.). 


Whitworth Thread Comparator Charts 
sritish Standard Whitworth Thread, 
engineers’ transparency (glass) charts 
for optical projectors and comparators, 
are offered in two distinct sets. One set 
is for close fit and the other for medium 
fit. The sets are composed of 21 charts 
each and cover pitches from 40 to 3.5, 
inclusive 
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is the basic factor behind 
the successful operation 
of this hydraulic pump 
motor and many other 
fractional horsepower 
motors we have designed 
for alltypes of equipment. 


Yack Decker 
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SPECIAL APPLICATION MOTORS | 
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Screw-Thread Comparator Chart 
They are available either as complet 
sets or in selections of individual charts 
These charts are accommodated by the 
chart-holding fixtures, adapters, ang 
filing cabinets regularly supplied. Engi. 
neers Specialties Division of Univers) 
Engraving & Colorplate Company, Ing, 
Buffalo. 


Carriage-Mounted Drills 


High-speed carriage drills for produe. 
tion drilling of aluminum-alloy span 
wing panels, and other long assembligy 
are furnished as complete units, ready 
for installation on rails fastened to ay 
assembly fixture. The addition of rajk 
is all that is necessary to make an exist. 
ing assembly fixture suitable for my 
chine drilling. 

A variety of carriage mountings, both 
horizontal and vertical, is available, 
For curved surfaces, such as wing panes 
a carriage unit is available which is auto 
matically controlled by a cam mech 
nism, keeping the drill perpendicular to 
the contour of the work as the carriage 
travels on the straight track. 

The drill feed, drill depth, and retum 
stroke are automatic. After the drill 
unit is manually located in the jig hole 
and the thumb button is depressed the 
cycle proceeds automatically. When the 
predetermined stop is reached the drill 
returns to the starting position. The 
drill spindle is belt-driven by a standard 
'/>-hp. motor. Spindle speeds up to 
10,000 r.p.m. are available. Holes up 
to */s-in. diameter can be drilled. These 
units were designed by Paragon Re 
search, Ine., for the manufacturer, 
Farnham Manufacturing Company, 
Buffalo. 


Autotransformers for Aircraft 


Two small-size autotransformers have 
been especially designed to furnish 
proper a.c. voltage for operation of 400 
cycle aircraft instruments such as the 
remote-indicating compass. The 6-volt 
amp. unit weighs 2 oz. and the 12-volt- 
amp. unit weighs 3 oz. Dimensions d 
the units are approximately 1°/, in. by 
1'/, in. by in., and they both oper 
ate over afrequency range of from 38 
to 420 cycles. 

These autotransformers can be ap 
plied on planes that have a 110-12) 
volt, a.c. power source available, elim 
nating the need for additional inverters 
to supply, from the d.c. source, the cor 
rect a.c. voltage for operation of these 
instruments. 

With sufficient ventilation, the aute 
transformers will operate efficiently # 
any altitude. The core and coil unts 
are impregnated with moisture- and heat- 
resistant Glyptal clear varnish. All e& 
posed solder joints are coated with GE 
Red Glyptal to prevent corrosion, and 
the mounting clamps and terminals att 
also suitably protected against corrosi0. 
While rated at 120-volt input, they are 
suitable for operation over a_ voltage 
range from 110 to 130 volts. General 
Electric Company. 
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It’s 21 miles from the white cliffs of Dover 
to the beach at Calais. Yet jet propelled 
fighter planes of types currently under de- 
velopment for the United Nations, can 
cover that distance in about 214 minutes flat. 


For jet propelled planes are capable of 
speeds in excess of 500 miles per hour— 
more than as fast as a machine gun bullet. 


In addition to its great speed in level flight 


Channel crossing time... 2% minutes flat! 


and its excellent performance in rate of 
climb, the jet propelled plane possesses 
other advantages which its further devel- 
opment may be expected to demonstrate. 


At McDonnell—after Victory—we expect 
to further the progress of jet propelled 
aircraft through comprehensive research 
and development work. Right now, our all- 
important job is making planes, parts and 
plastics for war...and a quicker Victory. 


MDONNELL Zrporation 


PLANES: PARTS: PLASTICS « SAINT LOUIS-MEMPHIS « 
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Hydraulic 
Wiper Motor 


ENGI 
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WEIGHS 1 POUND, SMALL, 
POWERFUL, EASY TO INSTALL 


A complete motive unit, easily tied into the airplane 
hydraulic system, this motor produces ample power 
for the operation of windshield wiper blades across flat, 
curved or compound curved glasses. The motor has 
high torque, permitting a blade speed up to 400 strokes 
per minute during flight. Contributing to the efficient 
design of the new unit is our experience, gained from 
pioneering and producing the wipers now used by the 


U.S. airlines and air forces of the Army and Navy. 


The 


METAL PRODUCTS COMPANY 


Cleveland 10, Ohio 
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WARBIRD 


When an 80-ton battleship of the 
skies “sits down” hard on a concrete 
runway at 100 miles an hour, some- 
thing must cushion the impact. 


On the famous B-19 bomber, huge 
pneumatic-hydraulic aerols, like that 
above, help absorb landing shock— 
much as your knees helped soften the 
jolt of your boyhood back fence jumps. 


The two mainlegs and nose strut 
weigh less than 4,000 pounds, but 
they were machined down from 
53,000 pounds of rough forgings. 


And there is an important reason for the 
use of Republic Electric Furnace Steel. 


Costly man- and machine-hours were 
required to finish those close-fitting 
Harts to exact tolerances. Had an im- 
pertection in the steel caused rejec- 
tion at final inspection, much labor 
and material would have been wasted. 


But Republic Electric Furnace Steels 
Provide extra insurance against such 
losses—because they are as CLEAN 
and SOUND as the most expert fur- 
aace practice and decades of expe- 
rience can make them. 


These fine steels are consistently UNI- 
FORM—in physical, chemical, work- 
ability, hardenability values. They are 
homogeneous—free from variables 
that upset established practices. With 
them you can derive full benefits from 
mass production. And you can pre- 
determine product qualities with ex- 
actness— because Republic Electric 
Furnace Steels are “targeted” by the 
precise control of electric furnace 
melting to hit the most rigid specifi- 


REPUBLIC 
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cation marks—accurately, repeatedly. 


Republic’s unequalled experience as 
the leader in this field of steel making 
and its increased capacity can help 
YOU. Ask us for further details. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manafacturing Division e¢ Culvert Division 
Niles Steel Products Division « Steel and Tubes Division 

nion Drawn Steel Division e Truscon Steel Company 
Export Department: Chrysler Building, New York17,N.Y. 


ELECTRIC FURNACE STEELS 
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An Aluminum Alloy—Non-Heat 
Treated. The perfected metal that 
surpasses all others for a wide va- 
riety of machining operations. Non- 
corrosive—Easy on machine tools— 
Holds threads without stripping. Its 
light weight reduces table and ma- 
chine loads and increases tooling ac- 
curacy. 5 years of proven superiority 
in hundreds of plants. OH 38 is an 
exclusive Hedstrom product. 


Write for Literature 


OSCAR W. HEDSTROM CORP. 
4810 West Division St., Phone Columbus 3667, Chicago, Ill. 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings. 
Pattern Mokers. Complete Mechanical Assemblies and Models to Specifications 


Another ALL AMERICAN 
VIBRATION FATIGUE TESTING MACHINE 


for Belmont Radia! 


HE Model IOO0HA All American Vibration 
Machine shown is the latest addition t 
modern testing laboratories. This unit subjects parts ur 
bs. each in weight to simulated "in service aked 
Frequencies from !0 to 55 cycles per second (600 to 3 
vibrations per minute) and back to 10 c.p.s \ 
uniformly, are controlled automatically; complete cycle requiri 
one minute. Can also be manually controlled. 
This is one of 10 models used in scores of 
inspection departn 
from | to IO All A 
for Catalog "F". 


ALL AMERICAN 


Tool & Manufacturing Co. 
1014 Fullerton Ave., Chicago (/4) 


Pre -lesled for 


Pe thor 


Darnell Double Ball-Bearing Casters 
and E-Z-Roll wheels reduce floor wear 
to a minimum, lengthen the life of 
equipment and increase the efficiency 
of employees—Write for 192 page 
Darnell Caster and Wheel Manual. 


DARNELL CORP LTD. 60 WALKER ST NEW YORK 13 NY 
LONG BEACH 4 CALIFORNIA 36 N CLINTON CHICAGO 6 ILI 


Auxiliar 
tor Syr 


A tempe 
for use W 
welding cc 
phase-shift 
new auxili 
suitable for 
hardenable 
pering the 
in the mac 
increasing 
The att: 
control an 
tempering 
transfer t! 
adjustmen 
trol with v 
used. 

The nev 
metal case 
The calib 
mounted 
together 
preventing 
ized when 
welding is 
Company. 


Air Ci 


Type 
rent, air ¢ 
pecially f 
satisfy Ar 
It is rate 
reverse-cu 
and inter? 
any altitu 
The breal 
tor circui 
and the y 
the cireui 
The sti 
current t 
is suitabl 
volt aire 
or 300-an 
rupting ¢ 
systems ¢ 
generator 
teries. § 
occur in 
example, 
to a poin 
is lower | 
case, the 
connect 
The XR] 
the rever 
setting. 
generato: 
current r 
excess of 
generato 
circuit bi 
the fault 
Since 
current 
on fault: 
which 
Trupts fa 
sec. It 
of tempe 
and will 
at 
it will m 


156 
al 
os| 
00 
Vi | 
Ic 
j @ 
| 
d 
| | 
‘ | 
| 
S 
| | 
} | 
| | | 
‘ | 
| 
| 


Auxiliary Tempering Attachment 
tor Synchronous Spot-Welding 
Controls 

A tempering attachment is available 
for use with G-E synchronous spot- 
welding controls that incorporate the 
phase-shift method of heat control. The 
new auxiliary control is particularly 
suitable for use in the spot-welding of air- 
hardenable steels, since it permits tem- 
pering the weld while the work is still 
in the machine, reducing hardness and 
increasing ductility. 

The attachment consists of a heat- 

control and time-control adjuster for 
tempering and relays that automatically 
transfer the additional heat-and-time 
adjustment from the spot-welding con- 
trol with which the attachment is being 
used. 
The new attachment is enclosed in a 
metal case designed for wall mounting. 
The calibrated adjustment dials are 
mounted on the hinged door of the case, 
together with an ‘on-off’ switch for 
preventing the relays from being energ- 
ized when ordinary spot or pulsation 
welding is being done. General Electric 
Company. 


Air Circuit Breaker for Aircraft- 


Generator Protection 


) Type XRP, a new d.c., reverse-cur- 
rent, air circuit breaker, is designed es- 
pecially for aircraft use and built to 
satisfy Army Air Forces specifications. 
It is rated 400 amp., 30 volts, with a 
reverse-current trip setting of 300 amp. 
and interrupting rating of 8,000 amp. at 
any altitude from sea level to 50,000 ft. 
The breaker is connected in the genera- 
tor circuit between the generator relay 
and the positive bus, one being used in 
the circuit of each generator. 

The standard breaker has a reverse- 
current trip setting of 300 amp., which 
is suitable for use with standard 28.5- 
volt aircraft generators of either 200- 
or 300-amp. rating. The current-inter- 
rupting capacity is sufficient for use on 
systems employing up to six 300-amp. 
generators and up to three storage bat- 
teries. Small values of reverse current 
occur in normal operation when, for 
example, the generator speed is reduced 
toa point at which its generated voltage 
is lower than the bus voltage. In this 
case, the generator relay operates to dis- 
connect the generator from the bus. 
The XRP breaker does not trip because 
the reverse current is lower than its trip 
setting. When a fault occurs in the 
generator circuit, however, the reverse 
current may rise quickly to values far in 
excess of the interrupting ability of the 
generator relay. In such a case, the air 
circuit breaker instantly trips and clears 
the fault. 

Since this breaker trips on reverse 
current only, it eliminates false tripping 
on faults in other parts of the system 
which draw forward current. It inter- 
Tupts fault currents in less than 0.015 
sec. It will operate in the wide range 
of temperature from —65°F. to +160°F. 
and will withstand 95. per cent humidity 
at 160°F. on 48-hour test. In addition, 
it will meet the 200-hour salt-spray test 
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as specified by various government 
agencies. 

This type of breaker is not affected 
mechanically, in either the open or closed 
position, when subjected to vibrations of 
frequencies from 5 to 55 cycles per sec. 
at +/3.-in. amplitude applied in any 
direction. The reverse current trip 
point is lowered not more than 10 per 
cent during the vibration. It will not 
trip when closed and will not close con- 
tacts from the open position when sub- 
jected to shock or a linear acceleration 
of 30g in any direction. General Elec- 
tric Company. 


Dust-Tight Enclosure for Housing 
Aircraft Control Devices 


A standard dust-tight enclosure for 
housing combinations of aircraft control 
devices accommodates various G-E air- 
craft control relays and contactors with 
ratings up to and including the 100-amp. 
aircraft contactor. Completely gasketed 
to afford maximum protection against 
the entrance of dust, dirt, and other 
foreign matter, the enclosure is made of 
aluminum with cast aluminum end 
frames. A self-locking latch permits the 
removal of the cover of the enclosure in 
a vertical direction without disconnect- 
ing wires or the use of tools. This latch 
also has a provision for wire-locking the 
enclosure. In addition, the end plates 
are adaptable for various sizes of AN 
connectors or terminal posts. General 
Electric Company. 


Rubber Bladders for Fuel Tanks of 


Civilian Planes 


An example of wartime technology 
applicable to the days of peace is seen 
in the development of bladder-type fuel 
cells for noncombatant aircraft. The 
new development is the outcome of suc- 
cessful experience with bullet-sealing 
rubber fuel cells. 

The performance of bullet-sealing fuel 
cells in service on fighting airplanes 
shows that they not only protect the 
fuel supply from bullets, but also reduce 
fuel leakage from other causes. These 
additional advantages can be provided 
for nonfighting airplanes by cells that 
are simpler and lighter than the combat 
type, being actually rubber bags or 
bladders designed to fit accurately into 
the spaces between wing supports. 

In airplane fuel compartments of the 
“integral type,” the skin of the wing is 
actually the outside of the fuel tank. 
The constant strain often causes rivets 
or seams to loosen—not sufficiently to 
weaken the wings structurally, but 
enough to allow leakage of fuel. Rubber 
cells are expected to protect a plane’s 
fuel supply against such leaks and pre- 
vent the schedule disruptions they cause. 
For the present, the new bladder-type 
cells will be custom-built for each air- 
plane. B. F. Goodrich Company. 


Protective Plate for Power Shears 


A protective plate that is easily at- 
tached to a power shear is designed to 
permit the operator’s fingers to be placed 
within a fraction of an inch of the blade 
with complete security. With it a much 
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more detailed operation may be carried 
on with safety to the operator than was 
possible before the installation of the 
guard. 

The guard is constructed of 1/;-in. 
sheet steel which hangs behind a hold- 
down plate and is attached to the hold- 
down plate by flat-headed screws. This 
allows the sheet to be stationary while 
the hold-down plate moves. 

To the */s-in. sheet are attached 
in. thick skirts that enclose the parts of 
the hold-down plate coming in contact 
with the material being sheared. The 
skirt assembly is adjusted to the proper 
height to allow for thickness of material 
to be cut, but it will not permit the 
fingers of the operator to pass through. 
Double protection is given, with the 
plate keeping the operator’s fingers away 
from the blade and the skirts keeping the 
fingers free of the hold-down plate. 
Goodyear Aircraft Corporation. 


Dip Conveyer Speeds Plane-Parts 
Painting 


Painting of parts for aircraft has been 
materially speeded at the Goodyear Air- 
craft Corporation plant by installation 
of a dip conveyer, designed by the Plant 
Engineering Department. 

The carrier is made up of two strands 
of chain 15 ft. apart, which are syn- 
chronized and kept at a constant speed 
by means of a jack shaft. Load bars 
made up of 2!'/:-in. pipes spaced at 6-ft. 
intervals connect the two chains. From 
these load bars numerous types of 
spreaders and hooks are suspended to get 
maximum loading with any type of stock 
or parts. 

After experimentation, it was found 
that a conveyer speed of 24 in. per min., 
using a paint with a specific gravity of 
1.03, was the most suitable. Speed in 
excess of 24 in. per min. in lighter paint 
results in too fast a flow, which in turn 
strips the pigment from the stock. The 
other extreme, slower speed in heavier 
paint, results in excessive drippings and 
in turn causes an uneven coating. The 
success of the entire unit depends upon 
the correct conveyer speed. 

The conveyer is hung from an over- 
head track at a height above the floor 
level which is most convenient for load- 
ing and unloading. As it moves forward 
it drops vertically into the tank located 
in a pit, the top of which is at floor level. 
After leaving the tank the return travel 
is directly above and opposite the newly 
loaded line moving toward the tank. 
This plan saves space and man power 
because the loading and unloading sta- 
tions are at the same place. Two men 
can easily handle the job when running 
at full capacity. By the correct appli- 
cation of spreader bars and multiple 
hooks, several full-sized aluminum sheets 
or as many as 300 small parts may be 
carried on a single load bar. 

The dip tank, 40 in. by 16 ft., has a 
working depth of 56 in. Agitation is 
created by the use of two 9-in. screws 
located in troughs running the full 
width of the bottom of the tank. One- 
half of each screw is right hand and the 
other half left hand; consequently, the 
paint is thrown to the center where it is 
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Flexibility must be provided for the plumbing in a bomber... 


those metallic pipes that convey fluids and oxygen. Barco ing. Rap 
Flexible Joints, (winterized for all service conditions) are tome 
performing this essential function on our planes. They ietens 
compensate for shock, vibration, movement, contraction The Gc 
and expansion. Thirty years as the outstanding fluid conveyor made of a 
connection for industrial and transportation use enabled chrome fir 
Barco to anticipate the needs of aviation. Barco Manufac- ee 
turing Company, Not Inc., Aircraft Products Division, that are fi 
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picked up by a manifold connected to a 
100-gal. per min. pump. From the 
trough a part of the paint is discharged 
back into the tank through eight mani- 
folds (four on each side) at the top of 
the tank. To protect the screws from 
any parts that may be dropped, a re- 
movable screen has been installed in the 
tank. The screen is raised and lowered 
by means of a small winch. 

For fire protection an automatic 
earbon-dioxide system is installed within 
the enclosure over the dip tank. Over 
the top of the tank at floor level are self- 
dosing doors held open by counter- 
weights connected by fusible links. The 
fusing of any one of the links will not 
only close the doors but will set the 
carbon-dioxide system in operation and 
will shut off all electric power in that 
area. Goodyear Aircraft Corporation. 


Airplane Brakes Simplified for 
Larger Planes 


Developments in the Goodyear single- 
disc airplane brake have improved this 
new design to the point where it can be 
considered for far heavier planes than 
those previously equipped with it, ac- 
cording to the manufacturer. Brakes of 
multiple-dise construction are now being 
used on airplanes of all weights and 
classes, but the single-disec type in the 
past has been restricted to special-pur- 
pose light planes. It is stated that the 
average saving in weight over the mul- 
tiple-dise type can be as much as 20 per 
cent. 

A distinctive feature of the single-disc 
brake is the ease of adjustment and lin- 
ing replacement. A simple exterior 
screw adjustment is provided on both 
the mechanical and hydraulic types. 
Brake-lining replacement on a light 
plane takes only a few minutes. 

Increased capacity is claimed for the 
single-dise brake because of its rapid 
heat dissipation. The disc is flush with 
the inboard edge of the wheel rim and 
therefore is subjected to the full cooling 
effect of the air stream. Since a smaller 
section of the dise is under braking pres- 
sure from the shoes, a correspondingly 
larger surface area is available for cool- 
ing. Rapid heat dissipation in the 
single-disc brake also extends the life of 
the lining to a period beyond normal 
expectancy. 

The Goodyear single-dise brake is 
made of a single steel disc with a hard 
chrome finish. This disc, which rotates 
with the wheel between two linings or 
shoes, is turned by a series of drive keys 
that are fixed on the flange. When brak- 
ing pressure is applied, the brake lining 
makes contact with the free-floating 
rotating dise. This braking pressure 
also brings the disc into contact with the 
lining on the inner side. The resulting 
action is that of a clamp with equalized 
pressure operating on both sides of the 
rotating dise. Goodyear Tire & Rubber 
Company. 


Round Tool Bits 


Round tool bits, made either from 
Stellite 98M2 or Stellite Star J-Metal 
alloy, are furnished centerless-ground to 
tolerances of +0.000 and —0.002 in. 


FROM THE INDUSTRY 


on the diameter and = '/;¢ in. in length. 
Stellite round tool bits are used on turn- 
ing or boring operations or can be ground 
into drills or reamers. Tool bits of 98M2 
are made for faster machining of steel; 
Star J-Metal has been used for ma- 
chining cast iron, malleable iron, bronze, 
brass, aluminum, and some steels. 
Haynes Stellite Company, Kokomo, 
Ind. 


Heat-Treating Furnaces 

A new series of floor-model furnaces 
will consist of five basic designs. Five 
or more variations, with regard to the 
inside depth of the furnace, will be 
available in each of these. 

The Model 16 workchamber dimen- 
sions are 12 in. wide, 8 in. high, and 18 
in. deep, plus an 8 in. throat. This 
furnace is also available as Model 16A 
with the same width and height, but a 
depth of 24 in. In the Model 16B the 
width and height remain the same as in 
Model 16, with a depth of 36 in. The 
dimensions of the door in all of these 
models is 21 in. wide, 17 in. high, and 8 
in. thick. 

The furnace body is constructed of 14- 
gauge steel reinforced on all corners. 
Heating elements have totally enclosed 
contacts and connecting wiring is 
brought through the back of the fur- 
naces into a special compartment pro- 
vided for that purpose. In this series the 
furnaces are insulated with the Huppert 
principle of multi-insulation. The fur- 
naces, in all variations, can be operated 
on 220 volts, single-phase or three- 
phase, and in many instances can be 
supplied for special voltages up to 440 
volts, three-phase. The current con- 
sumption of the Model 16 is 9 kw. 

The Series 16 furnaces have a maxi- 
mum operating temperature of 1,850°F. 
for continuous operation and 1,950°F. 
for intermittent use. One number 221 
Wheelco Capacitrol, one Chromel-Alu- 
mel thermocouple with protecting tube 
and necessary lead wire, one magnetic 
contactor, one fused switch box, and all 
electrical interconnections between these 
parts are standard equipment. The 
furnaces are complete, ready to connect 
to the power line when delivered. K. 
H. Huppert Company, Chicago. 


Slide-Film Kit Sets 


Slide-film kit sets have been made 
available as follows: Aircraft Mechanics 

45 subjects, to speed up instruction in 
servicing and repairing planes and plane 
parts, wings, landing gear, brakes, flight 
controls, etc.; a total of 2,571 lighted 
teaching pictures. Aircraft Engine 
Mechanics—24 discussional slide-film 
subjects, to supplement instruction in 
the care, maintenance, and servicing of 
the model airplane engine; 1,424 lighted 
pictures. Aviation Metalsmiths—a total 
of 16 subjects, to help instruct in metal- 
work necessary to keep planes depend- 
able, durable, and safe in flight; 942 
lighted pictures. The Jam Handy 
Organization, Detroit. 


Magnesium Preheat Furnace 
Seven sheets of magnesium alloy, up 
to 4 ft. wide, 12 ft. long, and */, in. 
thick, can be heated to 600°F. in a new 
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magnesium preheat furnace. It is self- 
contained and mounted on four ball- 
bearing double casters for movement to 
the presses where the magnesium is to 
be hot-formed. It provides for loading 
and unloading through seven double 
doors on either end. 

The furnace is electrically heated and 
equipped with three blowers on one 
shaft. Heating elements are located in 
the plenum chamber in front of the 
blowers and extend the full furnace 
length. Using a Leeds & Northrup 
potentiometer recorder controller with 
special contacts, reduced heat input is 
provided for the ‘soaking’ period or 
for low-temperature operation. 

At the furnace ends, jib booms with 
chain hoists handle the hot tray loads. 
For convenience in moving, they fold 
back over the furnace to make the over- 
all dimensions approximately 9 ft. high, 
9 ft. wide, and 17 ft. long. With booms 
extended the overall length is about 38 
ft. James H. Knapp Company, Los 
Angeles. 


Control-Cable Tests 


Through the use of an automatic de- 
vice developed by employees in the 
Electrical Department of the Army Di- 
vision, control cables for the B-26 Ma- 
rauder and other Martin bombers are 
now being tested for proof load in half 
the time previously required. Not only 
cloes the new mechanism eliminate many 
manual operations but, in addition, it 
permits the testing of several cables 
simultaneously. 

Under the old method the cable was 
inserted in the testing machine and the 
machine was placed in fast forward mo- 
tion to take up all slack. The operator 
then shifted gears, reducing the speed to 
1/, in. per min. until the proper tension 
was reached and the machine stopped. 
He next waited for the time interval 
required by Government specifications, 
reversed the machine, and finally re- 
moved the tested cable. Under this 
arrangement cables had to be tested one 
at a time. 

Under the new arrangement all the 
operator has to do is put the cables in 
place, start the machine in motion, and 
remove the cables after testing; all 
other operations are handled automati- 
cally by a system of electrical relays and 
limit switches. Pilot lights on a special 
panel indicate the progress of the ma- 
chine throughout the entire cycle, leav- 
ing the operator free to assemble turn- 
buckles and prepare additional cables 
for testing, an operation that was re- 
cently speeded up by the introduction of 
a rotary air gun to assemble and remove 
the turnbuckles. 

The new testing setup has a load ea- 
pacity of 25,000 lbs., and the number of 
cables that can be tested simultaneously 
is limited only by the proof load required 
for the various types of cables. These 
range from 288 lbs. for 4/is-in. seven by 
seven stranded construction, to 17,100 
lbs. for %/1s-in. seven by 19 stranded 
construction. Proof load is equivalent 
to 60 per cent of breaking strength. 

Adjustments are provided for pre- 
regulating the amount of tension and the 
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ca budge 
the stip of the “INVISIBLE CLAMP!” 


Every glue line in a plane is a safety 
line when it’s bonded with the 
ible clamp”. 


in weather. Its weld won't yield to bac- 
“invis- teria or rot. 

It's a speed-up glue, too. Mixes cold, sets 
cold 


This powerful adhesive with clamp-like 
tenacity . . . Weldwood Plastic Resin 
Glue . . . welds woods in a plastic bond 
that’s actually stronger than the wood 
itself. 


and sets fast! 


Packed in 100 lb. and 300 Ib. drums, 
Weldwood Glue is stocked for fast 
shipment by your mill supply dealer 
or industrial distributor. For a quickly- 


supplied test sample just send coupon 
below. 


WELDWOOD 


PLASTIC RESIN 
WATERPROOF GLUE 


UNITED STATES PLYWOOD CORPORATION, Weldwood Glue Dept. 125 
55 West 44th Street 
New York 18, N.Y. 


Shear-tests and war-use have proved it! 


And its amazing strength won't weaken 


“Makes the 
glue line 
the SAFETY line’’ 


Name 


Company 


Address 


Please send literature, sample 


and prices on Weldwood Glue. 


My Regular Source of Supply is 
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time interval for which the load is gy. 
tained before the tension is slacked aff 
The tension measurement can be var 
from the number of pounds needed 
the smallest cable to 25,000 lbs., 
ultimate capacity of the machine. F 
time interval is adjustable to meet 
quirements ranging from 3 sec. 
min. depending on the type of cable g 
connections being tested. 
L. Martin Company. 


Automatic Hardness Tester 


A mechanical device for testing § 
automatically certifying the hardnegg 
sheet-metal parts, known as the Mari 
Hardness Certifier, was invented, 
primarily as a time saver, but as a mg 


of increasing accuracy in certifying & 


hardness of aluminum-alloy parts. B 
viously these parts were tested wit 
hand tester and the operator had to 
the results from a dial. 
mately 20 readings per min., and at i 
speed there was always the possibilif 
of error. An added disadvantage of 
old method was that after the pal 
had been tested the operator had to t 
a hammer and die and stamp each 
with both his personal stamp andj 
heat-treat stamp certifying its 
hardness. 

With the new hardness certifier 
testing and stamping operations @& 
combined and the entire procedures 
put on an automatic basis. The machin 
is set for the thickness of the matenal 
and the minimum satisfactory hardneg 

80 in the case of ST aluminum. Part 
are then fed under the indenter pointd 
the hardness-tester unit, which move 
up and down at the rate of 43 times pe 
min. If the part meets the specified 
hardness, an_ electrically operated 
plunger automatically stamps it with 
both the inspector’s and the hardnes 
stamp. If it is too soft the plunger re 
mains inactive and the part cannot be 
certified. 

The hardness certifier consists of 4 
flat-topped base member that serves asa 
working table on which the parts to be 
tested are placed, an upright support 
rigidly secured to the base, and an am 
supported by the upright which affords 
a mount for the stamp mechanism. The 
stamping mechanism consists of 4 
plunger and an operating solenoid. The 
inspector’s personal stamp and that 


indicating the material are removably J 


secured in the plunger. 

Also mounted on the upright member 
is a bracket supporting the testing 
mechanism and the electric motor that 
operates it. This bracket can be raisel 
from or lowered toward the working su 
face by means of a screw and crank. 4 
block mounted on the bracket cares 
bearing members, which in turn suppot 
a lever on a pin. This lever is u 
upward by a strong spring to hold the 
follower against an eccentric driven by 
the electric motor. The follower for 
the indenter point of the hardnet 
testing unit, mounted on the other ead 
of the lever, into the material under tet. 

Since the indenter point must be pe 
pendicular to the material, an extensid 
is included on the indenter pin to ser 
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1am | Mthe tradition of Morse and Bell and 
ffords | Marconi, the communications engineer 
The ‘aries on today. 


of Hiswork,alwaysvaluable,nowis vital. 

a No military campaign proceeds with- 
ices out it. The close teamwork between air, 
va"! gound, and sea arms is possible only 
di through instruments and equipment 


sti 1 that keep them in touch though scat- 
tered throughout the four quarters of 
r thi! the globe. 


gsi And the vastly increased pace of 
k. A modern war production brings with it 
Mreased use of every home-front cir- 
ippot fF Ut, line and wave-length. 


urge ; All branches of the communications 
ld th industry... telephone, telegraph, radio 
en by — ..are meeting the tremendous demand 


forts § for their products. In war, communica- 
dnes — tion engineers are taking advantage of 
er en their long peacetime experience with 
tes: Metals and alloys, 
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NICKEL AIDS THE COMMUNICATIONS INDUSTRY 


Time and time again this experience 
has shown them that a little Nickel goes 
a long way in improving other metals. 


So now, when the dependability of 
what this industry makes is of supreme 
importance to the Nation, it favors 
more than ever the use of Nickel. 


In repeaters, relays, magnetos, load- 
ing coils, transformers, loud-speakers 
and modern cables...even in the molds 
that form plastic radio parts...they call 
upon Nickel and its alloys for several 
unique advantages. 


When other metals lack toughness, 
Nickel often supplies it. When they lack 
strength and fatigue resistance or cor- 
rode too easily, adding Nickel provides 
the needed qualities. Under abrasion, 
wear, shock and stress metals perform 
better with Nickel than without. 


In the communications industry, as in 
many another, the knowledge, experi- 


THE INTERNATIONAL NICKEL COMPANY, INGC., 67 wall st., New York 5,N.Y. 
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ence and cooperation of our staff has 
been at the disposal of technical men. 
Whatever your industry may be...if 
you want help in the selection, fabrica- 
tion, and heat treatment of alloys... 
similar counsel and data are at your 
service, 


Catalog “C” 


makes it easy for you 
to get Nickel literature. 
It gives you capsule 
synopses of booklets and 
; i bulletins on a wide variety 
of subjects — from indus- 
trial applications to metal- 
lurgical data and working 
instructions. Why not send for 
your copy of Catalog C today? 
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A FAMOUS FIELD/GUN SPROUTED WINGS 
WHEN THEY FOUND A WAY TO TAME ITS KICK 


NTO the air has been lifted the 
deadliest, heaviest gun ever 


mounted in an airplane. The B-25 / 


Mitchell with a 75-mm. cannon uy 
its chin now fires high exploswe 
shells that can blow a light tank/n- 
side out, put an anti-aircraf y 
tery out of action and hit 

from a distance of two mil, 


How can a plghe shoot such a ter- 
rific blast an VY t stay in one piece? 
A hydro-spy g recoil device, details 

restricted, makes it pos- 
faally the recoil felt in the 
PK negligible. “Feels like an 


automobile ‘coughing’ on a cold 


VA morning” is the way one pilot put it. 


It was our privilege to success- 
fully furnish the springs for this fly- 
ing cannon. The problem was to 
manufacture a spring no larger than 
6” diameter, with definitely fixed 
height limitations, that would ab- 
sorb the recoil set up by the hy- 
draulic mechanism and re-position 
the gun for firing, all within the 
space of 1/6 of a second. 

The specialized knowledge of 
springs that our engineers brought 
to this difficult job is at your serv- 
ice. Certainly they should be able to 
provide you with springs, whether 
used for war equipment or for 
peacetime products, superior both 
in quality and performance. 


MERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


@ Made of a special 
type steel pretem- 
pered prior to coiling 
to a tensile strength 
far in excess of the 
regular normal tet 
sile strength for this 
size wire! Designed 
for a minimum num 
ber of cycles to fit 
the smallest possible 
volume, this springs 
stressed far beyond 
normal design spect 
fications, 
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as a height gauge. This is so con- 
structed that when the under surface of 
the extension is in contact with the ma- 
terial the indenter point will be in the 

per perpendicular position. The 
height gauge is adjusted by raising or 
lowering the bracket on which the test- 
ing mechanism is mounted. 

The hardness-tester unit is easily 
removed from the machine to replace a 
broken indenter point. The switch con- 
tact can be adjusted by spacing the con- 
tacts for various hardnesses. The im- 

t of the stamp can be regulated by 
adjusting the soft iron armature within 
the solenoid. If an indenter point 
preaks the machine will give a false read- 
ing but, as this is always a too-soft 
reading, there is no danger of the ma- 
chine certifying material when it has a 
broken point. 

The original hardness certifier was 
built from scrap parts gathered from all 
parts of the plant. Several additional 
machines are now being built in the Mar- 
tin Tool Manufacturing Department for 
use in the Martin plants, and licensing 
arrangements have been established 
with the York Electric Tool Company 
under which that company is now pro- 
ducing the hardness certifier for the 
commercial market. The Glenn L. 
Martin Company. 


Inserts Overcome Tap-Breakage 
Losses 


A safety insert for tapping heads has 
almost completely eliminated tap break- 
age on jobs where this factor previously 
tan as high as six taps per 8-hour shift. 
Two jobs where the breakage factor ran 
particularly high were the tapping of 
hard, heat-treated steel gun-charger 
plates and bomb bay window racks. 
Not only was the tap breakage on these 
two jobs a serious factor in itself, but 
the broken taps would so jam into the 
holes being threaded that 50 per cent of 
the parts in which taps had broken had 
to be scrapped. Since tapping was the 
final operation on the plates and racks, 
the man-hours and materials lost were 
considerable. 

The new insert is a grooved piece of 
Zamak, a soft alloy that replaces the 
steel jaws formerly used to hold the tap 
in place. It is identical in size and shape 
with the jaws it replaces except that, 
where the jaws are in two pieces and 
adjustable to take taps of various sizes, 
the Zamak insert is cast in one piece and 
each insert can be used only with the size 
tap for which it is designed. It can be 
used in any kind of tapping head. 

hen a tap jams with the new insert, 
the soft metal of the insert slot wears 
away, permitting the tap to remain sta- 
tionary while the tapping head continues 
to rotate. The metal is soft enough so 
that it gives way before sufficient force 
8 generated to break the tap, but is 
d enough to hold the tap in place 
uring normal operations. By rotating 
Insert to a new position each time a 
tap jams, the same insert may be used 
pproximately 15 times; after that it 
tan be melted and recast. The Glenn 
- Martin Company. 
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Beading Machine for Small Tubing 


For beading '/,;-in. outside diameter 
tubing used for hydraulic, fuel, and in- 
strument lines, a tube-beading device 
invented by a tool-repair man has re- 
sulted in an improved method. 

Conventional beading methods utilize 
tools by which the bead is rolled into 
the metal from the inside of the tube, a 
difficult operation on small tubing be- 
cause a shaft small enough to fit inside 
the tube is likely to break. The new 
Martin device produces the bead by 
squeezing. The machine consists of a 
pneumatic squeezer with two sets of 
blocks cut out for '/,-in. tubing. One 
set of blocks is stationary and the other 
movable. In each set of blocks the 
1/,-in. hole is enlarged to a cup shape at 
one end. 

The tube to be beaded is clamped 
securely in place in the stationary blocks 


The Meriam micromanometer. 


163 


with the end upon which the bead is to 
be raised extending out through the cup- 
shaped opening and into the movable 
blocks where it is likewise clamped. 
Both sets of blocks are actuated by a 
cam clamp. After the tubing has been 
clamped in place a pneumatic cylinder 
pushes the movable blocks forward, 
compressing the tube, which expands 
into the cup-shaped recess to form the 
bead. The height of the bead is con- 
trolled by the movement of the cylinder 
arm and the size of the cutout in the 
blocks. The new tool offers a further 
advantage in that it increases the wall 
thickness of the tube in the area around 
the bead, adding to the strength of the 
bead. The Glenn L. Martin Company. 


Salvaging Turret Castings 


A large percentage of the aluminum 
turret castings that previously had to be 
rejected because of porosity and hollow 
spots are now being repaired by a new 
process in which the porous material is 
replaced with welding metal. 

Under the new process the surface de- 
fects in the casting are first removed by 
grinding or chipping out the porous 
material, The casting is then preheated 
to 200 to 300°F. either in a furnace or 
by application of local heat. Next the 
cavity is welded or filled with weld metal, 
using a carbon are and a 5 per cent 
silicon Aluminum Weld welding rod. 
Finally the welds are cleaned and filed 
smooth, and the weld area is neutralized. 

The important features of the new 
process are the preheating of the casting 
and the use of a carbon electrode in com- 
bination with the metal welding rod. 
The preheating simplifies the welding 
operation and lessens the possibility of 
cracks by lowering the temperature dif- 
ferential between the point of the weld 
and the surrounding metal. High heat 
at the point of weld is avoided. The use 
of the carbon electrode with a normal 
metal welding rod provides a better ad- 
hesion between the weld metal and the 
aluminum casting than when the metal 
welding rod is used by itself as an elec- 
trode. 

The new method of repairing defective 
castings is limited in use to low-stressed 
areas. Porosity or hollow spots are 
determined by X-ray. Following the 
welding the casting is again X-rayed to 
insure a perfect blend between the weld 
metal and the casting. Not only does 
the new method permit the rapid sal- 
vaging of castings that are urgently 
needed on the production line, but it is 
also resulting in the saving of consider- 
able quantities of critical material, as 
well as the labor used in making the cast- 
ing. The Glenn L. Martin Company. 


Meriam Micromanometer 


For calibrating low-pressure instru- 
ments and as a convenient manometer 
for reading pressures and vacuums, the 
Meriam Micromanometer permits read- 
ings to +0.001-in. water pressure. It 
can be handled successfully by the aver- 
age operator. Meriam Instrument Com- 
pany, Cleveland. 
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FIGHTING STARS | = 
OVER BERLIN 


There they go again ... American bombers me Di! 


e 
over Berlin. Guided by star American pilots In a Big Role... teen 


. manned by star American crews . ing experie 


powered by star American engines .. . pro- nine differe 
duced by star American workers. The con: 
adjustment 
For these fighting planes over Europe and 
other theatres of war, Lawson workers have HEY’RE not large, those strands of Baldwin roller chain dlitting an 
contributed many types of precision aircraft belt. Yet the part they play is a big one. For the successful close tolera 
engine parts. Lawson employees, star work- operation of our warplanes depends, to a great extent, on their A metal 
ers in the battle for victory, are again being instantaneous response to the commands of the pilot and crew. the shear 
honored for their long record of war The ability of Baldwin roller chain belts to absorb tremen- unit, allov 
production. dous shock loads . . . their ability to operate efficiently, regard- SrPPing | 


the capaci 


less of temperature changes and atmospheric pressure . . . their chute. buil 
This new fighting star which adorns our. k” high strength to low weight ratio and unfailing accuracy of § materials. 
pennant marks the third citation received operation are a natural development of Baldwin’s wide experi: speed with 
for meritorious war service in a highly spe- ence working with designers and builders of aircraft. to feed th 
cialized field. Lawson workers dedicate them- The positive grip of Baldwin roller chain belts and terminals material t 
selves anew to the task of producing star controls such important points as: onto 
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Extruded Vinyl Tubing 


Newly developed vinyl tubing, de- 
signed to include the usual electrical 
properties but with improved heat- 
endurance characteristics and resistance 
tooil embrittlement, gasoline, or benzol, 
js now being produced commercially. 
Designated as Natvar 400 Series, this 
tubing is available on the same priority 
basis as standard vinyl tubings. 

The manufacturer states that wires 


| insulated with Natvar 400 may be 


soldered without special care or tech- 
nique and without flow or opening of 
the tubing near the point of soldering. 
Itis tough, resistant to tear, has tensile 
strength in excess of 3,000 lbs. per sq.in., 
with elongation from 170 to 410 per cent 
depending on type of tubing, and re- 
mains flexible down to —80°F. It is 
chemically inert and is suitable for oil 
lines, sheathing, and other protective 
coverings in applications where adverse 
dil, solvent, or acid conditions are severe 
and where protection from chemicals or 
vibration is required over a wide tem- 
perature range. The National Var- 
nished Products Corporation, Wood- 
bridge, N.J. 


Adjustable Shear 


The Di-Acro Shear No. 3 incorporates 
all the changes and refinements that 
have been developed from actual operat- 
ing experience and the manufacture of 
nine different production models. 

The construction includes a precision 
adjustment for accurately stopping 
blade travel, permitting the shear to be 
readily arranged for a large variety of 
slitting and notching operations with 
close tolerances. 

A metal stripping guide, moving with 
the shear blade, is mounted upon the 
unit, allowing it to be employed for 
stripping all types of materials within 
the capacity of the shear. A delivery 
chute, built within the unit, delivers all 
materials, fabrics, and tissues at any 
speed within the ability of the operator 
to feed the shear. This feature allows 
material that has been sheared to be 
automatically loaded into a receptacle 
without attention from the operator. 

All bearings are adjustable for wear 
and alignment and are rifle-drilled for 
complete lubrication to all points of 
friction. Both shear blades are adjust- 
able for tolerances in shearing as well 
as for the control of the angularity of 
pitch, which can be quickly varied as 
desired for the shearing of all types of 
materials, ranging from heavy steel 
sheet and spring-tempered materials 
within the capacity range of the unit, to 
the lightest of fabrics and_ tissues. 
O’Neil-Irwin Manufacturing Company, 
Minneapolis. 


Glass-Fiber Insulation 


_ Glass fibers with a diameter measured 
in ten-thousandths of an inch and weigh- 
ing only */1 lb. per sq.ft., when bound 
with a thermosetting resin and formed 
into '/>-in.-thick sheets, are being used 
in the cabins and flight decks of certain 
types of war planes to provide insulation 
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against the cold at high altitudes and to 
deaden sound. The fibrous glass sheets 
are incombustible and are stated to be 
the lightest inorganic material com- 
mercially available for the soundproofing 
and insulation of planes. Another im- 
portant factor is that the sheets gain less 
than 1 per cent of their own weight 
from moisture in the air when subjected 
to temperatures of 125°F. and to 90 
per cent relative humidity. The fibrous 
glass sheets are known as Fiberglas 
Type XM-PF. Owens-Corning Fiber- 
glas Corporation, Toledo. 


Four-Way ldydraulic Selector Valves 


Lightweight Altair four-way hydrau- 
lic selector valves, for */s-, 1/2-, and 3/s- 
in. tube size, incorporating self-seating 
plastic poppets, are available under AN 
specifications for aircraft, as well as for 
industrial use. One of the features of 
these valves is the use of plastic poppets 
developed by the maker. Special char- 
acteristics claimed for these poppets, 
which eliminate the necessity for in- 
serted seats, include their ability to wear 
“fn” instead of “out” and the fact that 
they can be removed without disas- 
sembling connecting lines. These pop- 
pets are only one-sixth the weight of 
steel, are easily mounted, and are re- 
ported to have withstood endurance 
tests involving 550,000 cycles without 
exceeding leakage requirements. 

The cored fluid passages in the per- 
manent molded aluminum-alloy body 
are regarded as another feature. Oval 
instead of circular in cross section, they 
provide greater flow area, keeping pres- 
sure loss at a minimum without increas- 
ing the size and weight of the valve. 

A specially balanced poppet design 
for the */,-in. valve compensates for the 
increased handle torque and makes it 
easier to operate. In the */2-in. unit, 
an alternative valve is available with 
integral check and relief valves. The 
relief valve guards against pressure 
failures caused by thermal expansion by 
permitting escape of fluid to the reser- 
voir when the cylinder and its lines form 
a closed system. The valves are made 
for operating pressures up to 1,500 lbs. 
per sq.in. They range in weight from 11 
oz. for the 4/,-in. unit to 26 oz. for the 
3/,-in. size. Pacific Division, Bendix 
Aviation Corporation. 


Detachable Coupling for Flexible 
Metal Hose 


A detachable brass coupling for helical 
flexible metal hose in sizes from */,-in. 
to 11/;-in. inside diameter is designed to 
be mechanically self-sealing. No braz- 
ing is employed and no heating of the 
hose takes place at the point where flex- 
ing and vibration place the greatest 
strain on the hose. 

The unit consists of only four parts. 
These are the nut, back, stem, and split 
ring. When assembled, the convolutions 
of the hose and the metal braid are 
securely held by pressure between the 
members. The coupling is intended to 
withstand pressure tests of up to 800 
lbs. 

A further feature of design is the self- 
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contained union which permits the pipe- 
thread end of the coupling to be screwed 
directly into the machine fitting and the 
union tightened without twisting the 
hose. Other features are repeated re- 
use and easy assembly with ordinary 
shop tools. Packless Metal Products 
Corporation, New Rochelle, N.Y. 


Features of Hi-Shear Rivets 


North American Aviation, Inc., has 
appointed a prime licensee for the manu- 
facture of the new Hi-Shear rivets de- 
veloped by that company. The rivet 
consists of two parts, the pin and the 
collar. The pin is made of alloy steel, 
heat-treated to a minimum tensile 
strength of 125,000 lbs. per sq.in., and 
cadmium-plated. As such hard mate- 
rial cannot be squeezed or hammered 
down to form a head, a malleable collar 
is provided. This collar is made of 
A17ST aluminum alloy anodized. The 
pins are stated to be the same as com- 
parable sizes of AN hexagon-head air- 
craft bolts in regard to material, heat 
treatment, finish, and body diameter. 
The shear strength, therefore, is the 
same as that of the corresponding size of 
standard aircraft bolt. Although the 
rivets are installed with riveting equip- 
ment, they are essentially threadless 
bolts. The design permits the use of 
lightweight equipment, adaptable to 
high-speed riveting in even larger sizes 
than is practical with soft rivets. 

The rivet set used is a simple one- 
piece tool that, by means of a conical 
bore in the end, swages the collar into 
the grooved pin end. A port is provided 
through which rings of excess collar 
material are automatically ejected by 
the pressure from succeeding rings. 
This special set can be used in either of 
two ways: as part of the bucking bar, 
or fitted to the riveting gun. The rivet 
is driven by a few simple operations. 
After the pin is inserted, a bucking bar 
is placed against the pin head and the 
rivet collar is slipped over the pin end. 
The set is placed over the collar and, as 
pressure is applied, the soft collar is 
forced into the groove at the end of the 
pin. Thering of waste material, pinched 
off when the collar is formed into a coni- 
cal head, is expelled through the waste 
port of the rivet set. Pheoll Manufac- 
turing Company, Chicago. 


Film About Helicopters 


The Helicopter is the newest in the 
series of aircraft motion pictures sched- 
uled for production. It will be a two- 
reel, 35-mm. production tracing the de- 
velopment of rotating-wing aircraft and 
will show the principal differences be- 
tween helicopters and autogiros. De- 
signed for use as part of the South 
American film program of the Coordina- 
tor of Inter-American Affairs, The Heli- 
copter will seek to dispel popular mis- 
conceptions about future uses of rotating- 
wing aircraft. Production will be super- 
vised by Prof. Daniel Sayre, head 
of the Aeronautical Engineering De- 
partment of Princeton University. Mid- 
summer release is planned. The Prince- 
ton Film Center, Princeton, NJ. 
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New records for motor bearings life —several times 
pre-war’s best—are being turned up despite the tight 
situation in white metals. In INDIUM, manufacturers 
found the answer. 


By plating INDIUM onto the contact surface of the 
bearing and then diffusing it, metallurgists are able 
to impart a high concentration of INDIUM just 
where needed. The hardened surface of the bearing 
proved far more resistant to wear, oil-corrosion, and 
softening, without loss of its anti- 

friction value. 


Several builders of aircraft engines, 
Diesels, and motor trucks are putting 
this life-giving element in bearing 
metals for their power units. Why not 
see what it can do for you? 


THE M CORPORATION OF AMERICA 


UTICA, 
New York Office: 60 East 42nd Street, New York 17,N. Y. 
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V-Way Hydraulic Vise 

The Reimuller Precision V-way vise jg 
designed to meet the problems gf 
quantity-production requirements fg 
holding or handling material. The uy 
can be mounted vertically and used ag 
production press on small precision y 
setting, heading, and other small ope 
tions requiring dies or tooling. Only 
levers are used in the hydraulic fg 
control. One applies pressure up to 
rated tonnage. The other is for releg 
and provides a two-speed return. WV 
outside power is needed and the unit ha 
provision for automatic elimination 
air, making unnecessary the bleeding 
the pump or oil lines. The operatof 
hands are free for work. ; 

The new vise is portable to the exte 
that it is equipped with flexible hydra 
lic hose, which makes it available f 
use on other machines. Two sizes 
made: one of 4-ton pressure with 44 
opening, and one of 7-ton pressure wi 
7-in. opening. Reimuller Brothers Co 
pany, Franklin Park, Il. 


New Version of Republic P-47 | 
Thunderbolt 


The manufacturers report that a ne 
version of the P-47 Thunderbolt isg 
service with the Army Air Foreg 
Among its features, it is stated, is 
considerably changed silhouette 
Through water injection an increag 
amount of power is available for a longet 
period of emergency-power operatiol 
Larger fuel capacity gives it doubled 
earlier range of action, making it suit 
able as an escort fighter on long-distane® 
bombing raids. A new type of propellé 
is stated to have added 400 ft. per mim 
to its climbing speed. 


Another new feature is the “bubble” 


canopy. Absence of top and side frame 
work gives the pilot unobstructed hort 
zontal vision. The canopy is electrically 
operated. The flat-front windshield 
affords an undistorted front view. 
Maximum practical armor-plate protec- 
tion is provided for the pilot. 

The new Thunderbolt has eight 0.50- 
cal. machine guns, four in each wing. 
A new gun sight is centered to provide 
natural sighting. For bombing and dive 
bombing it can carry a 1,000-lb. bomb 
under each wing. Republic Aviation 
Corporation. 


Welding-Demonstration Film 


A new film prepared by the Navy De 
partment on the use of welding in al- 
craft production gives a demonstration 
of the advancements made in this work 
under impetus of wartime requirements. 
It is confined to aircraft-production prot 
esses and shows the applications 
welding in general and spot welding an 
other forms of resistance welding 2 
particular. Although the film is pla® 
ned for restricted use, it is now beimg 
exhibited by various Sections ol 
American Welding Society. When net 
being so used, the Society will endeavor 
to make the film available to individual 
manufacturers. Resistance Welder 
Manufacturers Association, Philade 
phia. 
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Seaplane or Landplane 
—just press the button! 


Tur Stinson L—] A—used by the AAF for 
liaison, observation and ambulance service, 
needed a float with retractable landing gear, 
capable of operating from land, water or snow. 

Army Air Forces brought their problem 
to Edo Aircraft Corporation, makers of floats. 
And Edo turned to Hus for design of the 
complex shock absorbing strut mechanism, 

Hus engineers went to work,came up with 
compact, hydraulic landing gear struts which 
met the specific need. The pilot can turn a 


seaplane into a landplane, and vice versa, by 


merely pressing a button on the panel! 


Specialists in hydraulics—pioneers and 
developers in controlled fluid power, Hus has 
long experience in the design, engineering and 
application of hydraulics. While our entire 
manufacturing facilities are now completely 
engaged in war production—our research and 
engineering departments are available for the 
consideration and development of hydraulic 
equipment needs for tomorrow’s peacetime 
aircraft ... Full information on request... 


Inquiries are invited. 


Bow wheel fully retracted 
with all doors closed 


Bow wheel fully extended 


—main doors closed 


LONG ISLAND CITY, ° 


SPECIALISTS IN HYDRAULIC EQUIPMENT FOR 


NEW YORK 


formerly DOWTY EQUIPMENT CORPORATION 
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HE aviation engineer who is looking for sists he: 
additional facilities to produce cylinder liners, a A 
bearings, rings, sleeves, seats, etc., will find that ee 
Shenango-Penn centrifugally cast products offer Pa. 
many advantages. 


AFROMAC \P. | $ The process assures greater ‘ 


strength and purity and a fine, Bae 

SWING-CH ECK VALVE } even. grain structure not ob- bonding 

tained in ordinary castings. Cyl- on a thi 

inders from 2” to 26” O.D. and 

@ The exceptional simplicity and positive action of the Aeromac up to 26 ft. in length can be 

Swing-Check Valve aptly qualifies this special unit for service ~The furnished. Flanges and unusual 

In the fuel and air supply lines of fighting aircraft. Designed “7 shapes and sizes can be worked 

with a minimum of parts, only seven in all, the Aeromac Swing- ga out. Machining time is reduced 

Check Valve is precision-constructed of corrosion-proof materials, ee because there is less allowance 
and once installed, performs with attention-free dependability. LY for finish required. 


Its automatic seal type action is an effective safeguard against 4 . 
Shenango-Penn’s research and engineering expe- 


rience are at your disposal to help solve any prob- 
lems that will speed up production. We'll gladly 
send you our new Bulletin No. 143, or can have a rep- 


AERONAUTICAL MANUFACTURING CORP. resentative call if you want immediate information. 
379 Fourth St. Niagara Falls, N. Y. SHENANGO-PENN MOLD COMPANY 


2201 WEST THIRD STREET . DOVER, OHIO 


the reverse flow of both liquid fuel and air or gas. Complete 
details on the application of this Aeromac Swing-Check Valve 
to supply systems will be sent promptly on request. 


Executive Offices: Pittsburgh, Pa. 


AFROMA Cc | ALL BRONZES + MONEL METAL + ALLOY IRONS 
x Control Valves », | CHENANGO 
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Connector Springs 


A universal connector spring for steer- 
able tail-wheel assemblies is adjustable 
in length to fit all makes of airplanes. 
It incorporates a universal joint designed 
to eliminate breakage of the spring tips. 
The adjustable feature enables the user 
to secure the correct tension for proper 
steering action. The spring is provided 
with a locked connection at one end, 
preventing its loss when operating on 
rough fields. Scott Aviation Corpora- 
tion, Lancaster, N.Y. 


Wire-Wound Surge Resistors 


Developed for X-ray and other high- 
voltage applications, Shallcross Type 
290 wire-wound surge resistors are stated 
to meet modern requirements for high- 
resistance units capable of handling high 
voltage while dissipating normally 200 
watts. A typical application is their 
use in the constant-potential d.c. output 
of a high-voltage Kenetron rectifying 
system to stabilize the performance of 
the apparatus to which this high po- 
tential is being applied, the resistors 
operating either as bleeders or as volt- 
meter multipliers. 

These surge resistors are wound on 
high-grade nonhygroscopic ceramic 
forms with insulated ‘‘nicrome’’ wire, 
single layer space-wound. The wire is 
protected with a special finish that re- 
sists heat and operates up to 450°F. 
Any degree of resistance from 1,000 to 
3,000,000 ohms is available. Shallcross 
Manufacturing Company, Collingdale, 
Pa, 


Chrome-Bonding Process 


Precisionplate is the trade name of a 
method of uniformly and adhesively 
bonding chrome to the full thread form 
ona thread gauge. This process is de- 


The radian unit made by Simmonds 
Aerocessories, Inc., may be mounted di- 
rectly upon the instrument it actuates. 
‘converts the linear motion of the link- 
age in a push-pull control into rotary mo- 
ion, transmitting such rotary motion to 
the shaft of the component it serves. 
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signed to enable the adhesion, the tough- 
ness, and the thickness of the chromium 
to be controlled to a fine degree of pre- 
cision. It is stated that the chromium 
is actually bonded to the steel with such 
adhesion that the plugs are chip-resist- 
ant. A microphoto shows that the 
chrome is relatively uniform from the 
crest, over the pitch diameter, to the 
root, making it possible for the gauge to 
give an accurate check throughout its 
entire life. 

Among the advantages claimed is the 
increased resistance to corrosion caused 
by handling or by the atmosphere, as 
well as scoring, marring, and other dam- 
age resulting from rough handling. 
Precisionplate thread plugs are stocked 
in standard sizes and have an accuracy 
of Class X tolerance in lead, angle, and 
pitch diameter. Special plugs can be 
made to order. The Sheffield Corpora- 
tion, Dayton, O. 


Push-Pull Unit for Rotary Motion 


The Radian unit is a device providing 
rotary-motion action from push-pull 
operation. It is specifically designed for 
use in connection with propeller gover- 
nors, carburetor air controls, super- 
charger controls, and similar aircraft 
installations. 

Weighing approximately 12 oz., the 
unit is intended to replace the pulley- 
and-cable and rod-and-bellerank as- 
semblies. It has but three basic parts: 
a housing, a lever arm, and a bushing. 
The housing contains the track of the 
linkage path, the lever arm carries out 
the angular travel, and the bushing 
transfers the angular travel to the shaft 
to be actuated. The bushing is self- 
aligning and corrects for end play, off- 
set, or misalignment between the unit 
and the component it serves. 

Serrated teeth provide for fine adjust- 
ment between the lever arm and the 
shaft it actuates. The unit is completely 
enclosed, with sealed-in lubrication. It 
is reported to have satisfactorily passed 
tests for operation at low temperatures 
as specified by the Air Forces winteriza- 
tion program. Simmonds Aerocessories, 
Inc., New York. 


Control Box for Temporary Electric 
Circuits 

Designed primarily for shipyards 
and aircraft plants where a number of 
temporary electric circuits must be 
set up and torn down quickly, a newly 
designed “scatter box” makes possible a 
central control of such circuits, with 
protection by circuit breakers. The 
device is built for from four to eight 
circuits, with or without neutral. Cir- 
cuits are protected by 15-amp., 115- 
volt, single-pole, Type MO Miulti- 
breaker circuit breakers. For heavier 
loads, 20- or 25-amp. breakers can be 
substituted. 

The hinged cover of the scatter box 
can be padlocked, and openings for plug 
receptacles similar to Hubbel No. 7557- 
G are provided. One 1-in. knockout 
in each end is included and the box has a 
pair of ears for hanging. Receptacles 
and internal wiring are not provided. 
Square D Company, Detroit. 


Sta-Kon straight-pull disconnect fittings. 
These are intended to act as “‘mechanical 
circuit breakers’’ as a protection against 
accidental external strain. 


Straight-Pull Disconnect Fittings 


T&B Sta-Kon straight-pull discon- 
nect fittings are designed to connect, dis- 
connect, and reconnect wires of No. 22 


to No. 10 sizes. They are wiring de- 
vices that are readily disconnectable on 
straight predetermined pull, for rapid 
replacement and rewiring of airplanes at 
maintenance depots and for facilitating 
original _sectionalized construction. 
These straight-pull disconnect fittings 
are intended to act as mechanical cir- 
cuit breakers as a protection against 
accidental external strain. 

Almost unlimited combinations can 
be made with straight-pull disconnect 
tips and couplers because the tips are 
identical and interchangeable. The fit- 
tings are included in the group of pres- 
sure (solderless) connectors and are 
sasily installed with standard Sta-Kon 
pressure tools, operated manually or 
by power. The Thomas & Betts Com- 
pany, Inc., Elizabeth, N.J. 


Three-Part Inspection Instrument 


Designed for an extremely wide 
range of angle checking, a three-part 
precision inspection combination fea- 
tures a 7-in. by 12-in. by 12-in. sine 
angle square that permits right- and 
left-hand horizontal angle measure- 
ment up to 75°. When used in con- 
junction with a surface plate angle plate, 
vertical right- and left-hand angle meas- 
urements can be attained, together 
with a wide range of projection check- 
ing. It may also be used separately as a 
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“Heli-Coil” Screw Thread In- 


serts give the protection of steel to 
light metal products at the points 
where they are most vulnerable to 
wear—in holes tapped for threaded 
fastenings. 


Made of precision-shaped helical coils 
of stainless steel or phosphor bronze 
wire, these Inserts are installed in 
holes tapped for the American Na- 


onal System Heli-Coil INSERTS 


Then, when the holding screw or stud 

is inserted, its entire wearing action is ARE USED FOR ORIGINAL 

on the hard metal Insert, instead of INSTALLATIONS IN ARMY : 

on the soft metal boss. The light metal NAVY 


N R ions at th 
threads are armored against abra- | A D TRANSPORT AIRC AFT United 
sion, stripping and seizing. The entire ENGINES, ACCESSORIES py Chicago. 


heavy pl 


assembly is protected against serious 
breakdowns in the field. 


AND Parts 


The wide acceptance of ‘‘Heli-Coil’’ 
Inserts by the aircraft industry—to- 
day's top user of light metals—gives nesses of 
promise of their unlimited usefulness : ignition 
throughout all industry after the war. belt. Coil INSERTS SAVE — 
applies 


Wherever holes must be tapped in TIME - WEIGHT sulation 


light metal parts, ‘‘Heli-Coil’’ Inserts electrical 


Weigh one- 
fight friction, help build a stronger, cn > arth es moth directly 


@s screw resistance 

lighter product. They may well be the — bushings of half-scale 
tion of the time required m 

answer to some of your problems. ior ameter 

Send for detailed literature today. 


SPACE METAL 


THE SCREW SYSTEM WITH THE Made from 


Occupy tess precision. 


ANTI-FRICTION THREAD LINING! than half as NS shaped wire 


much cross sec- with no waste, 

tional area as require about 

solid bushings, one-tenth as 

permitting more latitude much metal as solid 

in design. bushings made from bar 
stock. 


U. S. and Foreign Potents Issued and Pending 


= 47-23 35th STREET © LONG ISLAND CITY,],N.Y. 
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small surface plate angle plate. It is of 
steel construction. 

The second unit of the combination 
is a heavy-type surface plate angle 
plate with hardened and ground cylin- 
drical posts and cross plates. The 
posts are hollow and ventilated to bal- 
ance inner and outer temperatures. 
The base is made with extra-heavy rein- 
forcing ribs of special design to main- 
tain accuracy. 

The third member of this group is a 
utility trisquare made in sizes from 4 
in. to 16 in. It has a solid cylindrical 
post for point-of-tangency and line 
accuracy, inside, outside, and sidewise. 
Steel in all three instruments is aged, 
heat-treated, and tested to 60-64 Rock- 
well C hardness. The manufacturer 
states that they can be economically 
reconditioned if unavoidably abused. 
Thomas Tool & Machine Company, 
Pontiac, Mich. 


Precision Pin-Gauge Sets 


Precision pin sets, number drill, letter 
drill, and fractional sizes are furnished 
in compact cabinets. Number drill 
sizes 1 to 60 and letter drill sizes A to 
Z (86 pins), as well as fractionals 
1/4 in. to 1 in. in increments of 1/¢4 in. 
(64 pins), are of gauge steel, hardened 
to 60-63 Rockwell C scale, and finished 
by the Uppco-Lapped method. Toler- 
ances are made to individual specifica- 
tions. 

The walnut-finished cabinets are es- 
pecially designed and fitted for their 
purpose. Brass strips identify each 
gauge at its position. The gauges are 
progressively stored for easy access. 
The smaller pins are in glass vials with 
heavy plastic screw tops and felt cush- 
ions at the bottom for added protection. 
United Precision Products Company, 
Chicago. 


Ignition-Service Instrument 


An instrument designed by United 
Air Lines engineers to detect any leak- 
age in the insulation and ignition har- 
nesses of airplane engines is known as an 
ignition “megger.” It consists of a 
portable vacuum-tube voltmeter that 
applies 1,200 volts d.c. across the in- 
sulation being tested. Any leakage in 
electrical energy is shown by a meter, 
directly calibrated in megohms. A 
resistance of 2,000 megohms causes a 
half-scale deflection. On the right of the 
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scale lower resistances down to five 
megohms are directly indicated. 

A green-yellow-red are indicates the 
approximate characteristics. The left, 
or infinity side of the scale, is marked 
“good”; the right, or zero-resistant 
side of the scale, is marked ‘‘bad’’; the 
yellow, or “doubtful” portion of the are, 
extends between 20 and 200 megohms. 

Because of the vacuum-tube volt- 
meter circuit used positive indications 
are obtained, since all resistances are 
shown by proportionate needle deflec- 
tions. A mechanic is able to note visu- 
ally the indications of his servicing 
operation. Because the instrument uses 
approximately 500 volts less than the 
spark-plug firing voltage without com- 
pression, there is no need to remove the 
magneto blocks, an operation requiring 
much time and effort. Consequently, 
any trouble resulting from moisture or 
faulty insulation can be serviced from 
the plug end of the harness. 

The instrument is housed in an oak 
wood case, 9 in. deep by 11 in. wide 
by 14'/2 in. high. It weighs 26 lbs. and 
is entirely self-contained, having inter- 
nal dry-cell and ‘“B”-battery power. 
However, storage batteries may be 
used in place of dry cells for supplying 
filament power if desired. United Air 
Lines. 


Lightweight Electrode Holder 

The “Suregrip Stubby” is a new, 
lighter, shorter, smailer-diameter elec- 
trode holder of 300-amp. capacity. In 
operation, its principal features are its 
adaptability to close-quarter work, its 
high electrical conductivity, 60°-angle 
grip on the rod, and the fact that it 
enables the welder to burn rods down 
to the last inch, thus saving up to 14 per 
cent in rod costs. 

Of the same design as the standard 
Rod Saver holder, the Stubby model 
3Rs has capacity up to 300 amps., 
weighs only 14 oz., is 81/, in. long, with 
handle diameter of 1!/, in. The new 
handle encloses all metal parts and there 
are no screws to work loose and cause 
arcing. Martin Wells, Los Angeles. 


Cross-Pointer Landing Instruments 


The Westinghouse Electric & Manu- 
facturing Company is now manufactur- 
ing electronic blind-landing instruments 
that are used to guide pilots back to 
their home airfields and help them to 
find runways in darkness or bad wea- 
ther. With this instrument system the 
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pilot gets directions for descent by 
watching two crossed pointers and two 
signal lamps on his instrument panel. 
The plane is equipped with two radio 
“landing” receivers, which are tuned 
to the directional beams issued by the 
ground equipment. One receiver, re- 
sponsive to the “‘localizer” or on-course 
beam, moves the vertical pointer on the 
instrument dial. The second receiver, 
which responds to altitude signals, 
operates the horizontal pointer. 

Four separate radio transmitting sta- 
tions and two antenna systems at and 
near the airport comprise the ground 
radio equipment. They send out beams 
that first indicate the pilot’s approach 
to the field and then mark the 
field’s boundary, establish the invisible 
glide path that leads to the runway, and 
signal directions for keeping the glide 
to the field neither too shallow nor too 
steep. Vertical guidance to maintain 
the position of the plane in relation to 
the runway is provided by three of these 
transmitters. One furnishes the glide- 
path radio beam; the other two trans- 
mitters are “markers” whose beacons, 
transmitted vertically, light the lamps 
on the pilot’s instrument panel by 
means of the plane’s marker receivers. 
The first flash tells the pilot he is a 
few miles from the airport and that he 
should prepare for the glide path by 
maintaining an altitude of 1,500 ft. 
When a similar beam from the second 
marker lights the other lamp the pilot 
knows he has reached the boundary of 
the field. 


The homing path, or localizer, is 
produced by ultra-high-frequency radio 
transmitters feeding a pair of sharply 
directional antenna systems, consisting 
of two loops. Signal strength emanat- 
ing from the loops is almost equal if the 
plane is on course. The vertical pointer 
of the instrument interprets this by as- 
suming an upright position. Should the 
plane wander to the left or right of the 
course, the corresponding signal pre- 
dominates, causing the vertical pointer 
to veer in that direction, and in an 
amount roughly proportional to the 
distance the plane has flown off course. 
The horizontal pointer remains in posi- 
tion across the center of the dial so 
long as the plane is moving earthward at 
the correct angle. If the glide is too 
shallow, the pointer rises; if it is too 
steep, the pointer moves downward. 
Westinghouse Electric & Manufacturing 
Company. 
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Changes of Address 


To facilitate the prompt receipt of copies of the Journal and Review, members 
and subscribers are requested to give the editorial offices 30 days’ notice of any change 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 1505 RCA 
Building West, 30 Rockefeller Plaza, New York 20, N.Y. 
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“Dr. Jeep” is one of the busiest fellows on the Rohr Production Line, 


wheeling up alongside of every motor nacelle and supercharger assembly AIRCRAFT 
for a new kind of final inspection. He makes the most thorough and CORPORATION 
accurate pre-flight check-up yet devised. * Rohr engineers developed 
several “Dr. Jeep” models, each for a specific task, to help Rohr 
Production Fighters maintain the efficiency of their skills, even while Buy More Bonds . . 
working at top speed. They are used to “okay” Liberator and es 
Constellation motor nacelle assemblies and complicated ee 
supercharger installations. * These mechanical brains work 

rapidly, accomplishing with swiftness and certainty tasks formerly requir- Hold them till \ maturity. 
ing thirty individual inspections with a variety of equipment. * “Dr. Jeep” . 
is symbolic of developments in war plants throughout America, where engineers labor te 
give American bomber and fighter crews airplanes of maximum dependability 

and in great quantity. * Today we are “on the job to finish the job.” 

After the war, this same American capacity to solve problems must be 


given a full opportunity to create the jobs that will win the peace we fight for. 


ROHR AIRCRAFT CORPORATION, CHULA VISTA, CALIF. e HELPING TO WRITE THE STORY OF TOMORROV & 


New 


The Inst 
tion of the 
ter to be 
members 1 

Self-add 
sent to al 
informatio 
fill in the 
stitute at t 

The car 
correction 
the mailin; 
important 
dress to ir 
this facilits 


Gifts 


Dr. Alex 
800 books 
cluding rai 
on the Pri 
seven cart 
reports, ca 
icals, addi 
gifts. Dr. 
of America 
icals, 33 ait 
buttons a 
These wer 
ficiosa et J 
Zauber-Le: 
taining di 
descriptior 
by magne 
and the O 
nationale 
Frankfurt, 

A mode 
fighter wa 
Aviation | 
with a me 
tances an: 
given by A 
stat copie: 
Sales and | 
lished as 
from the | 
tion 
Linsley. 

_ The Bri 
ington ad 
Translatio 
Viously gi 
gave 14 a¢ 
gram of tl 
Aeronauti 
Was recej 
A cutaway 
Fortress 
tesy of N 
ash tray 1 
piston wa, 
Two pam 


Ah | = 
go 
> 


New Membership Roster 


The Institute is planning the publica- 
tion of the 1944-1945 Membership Ros- 
ter to be printed and distributed to all 
members in the latter part of this year. 

Self-addressed reply cards have been 
sent to all members for the necessary 
information. Each member is urged to 
fill in the card and return it to the In- 
stitute at the earliest possible moment. 

The card also provides room for the 
correction of names and addresses for 
the mailing lists of the Institute. It is 
important when changing mailing ad- 
dress to include a postal zone number; 
this facilitates the delivery of mail. 


Gifts to the Aeronautica! 


Archives 


Dr. Alexander Klemin gave more than 
800 books and bound periodicals, in- 
cluding rare volumes of British Reports 
on the Progress of Civil Aviation, and 
seven cartons of blueprints, clippings, 
reports, catalogues, and unbound period- 
icals, adding to his previous generous 
gifts. Dr. Otto Kallir gave 75 numbers 
of American and foreign air-mail period- 
icals, 33 air-mail catalogues, aeronautical 
buttons and jewelry, and two books. 
These were Onomatologia, Curiosa Arti- 
ficiosa et Magica, oder Ganz Ndturliches 
Zauber-Lexicon, Nuremburg, 1764, con- 
taining directions on making kites, a 
description of an artificial fly controlled 
by magnetism, and other aeronautica, 
and the Offizieller Katalog of the Inter- 
nationale Luftschiffahrts-Ausstellung, 
Frankfurt, 1909. 

A model of the P-47 Thunderbolt 
fighter was received from the Republic 
Aviation Corporation. An air globe, 
with a measuring tape for air-line dis- 
tances and hours at 250 m.p.h., was 
given by American Airlines, Inc. Photo- 
stat copies of the first two numbers of 
Sales and Service News Letter, now pub- 
lished as Trade Winds, were received 
from the Wright Aeronautical Corpora- 
tion through the courtesy of H. E. 
Linsley. 

_ The British Air Commission in Wash- 
ington added 47 British Air Ministry 
Translations to the large number pre- 
viously given. Berry Brothers, Inc., 
gave 14 aeronautical drawings. A pro- 
gram of the first annual banquet of the 
Aeronautical Society, April 27, 1911, 
Was received from William H. Dey. 
A cutaway drawing of the Boeing Flying 
Fortress was received through the cour- 
tesy of N. W. Ayer & Son, Inc. An 
ash tray made from an airplane engine 
piston was given by Charles H. Babb. 
Wo pamphlets on Pan American-Grace 


Lastitute News 


Airways, Inc., were received from 
Harold J. Roig. Fred W.S. Locke, Jr., 
sent seven aeronautical periodicals. 

Fourteen insignia of the China Na- 
tional Aviation Corporation, American 
Red Cross, American Field Service, and 
military units in southeast Asia were re- 
ceived as a gift from Major Gen. Howard 
C. Davidson. Sam 8. Beck sent three 
insignia of the Murray Corporation. A 
seven-volume set of Aviation Chemistry, 
1914-1918, and Book List No. 1, Tech- 
nical Publications for Army Air Forces 
Field Technical Libraries, were received 
from Headquarters of the Army Air 
Forces through the courtesy of Capt. 
Robert E. Scudder. Four cartons of 
aeronautical periodicals were received 
from the Eclipse-Pioneer Division of 
Bendix Aviation Corporation. 

Identification badges and _ insignia 
were sent by Adel Precision Products 
Corporation; Aircooled Motors Cor- 
poration; Aircraft Accessories Corpora- 
tion; The BG Corporation; Breeze 
Corporations, Inec.; Chandler-Evans 
Corporation; Cox and Stevens Aircraft 
Corporation; The de Havilland Aircraft 
of Canada Ltd.; Fairchild Camera & 
Instrument Corporation; Flottorp 
Manufacturing Company; General Tire 
& Rubber Company; Harlow Aircraft 
Company; Kellett Aircraft Corpora- 
tion; Link Aviation Devices, Inc.; 
National Aircraft Equipment Company; 
Northwest Airlines, Inc.; Pacific Avia- 
tion, Inc.; Pratt & Whitney Aircraft, 
Division of United Aircraft Corpora- 
tion; Republic Aviation Corporation; 
Ryan Aeronautical Company; Spartan 
Aircraft Company; Thompson Products, 
Inc.; Thompson Aircraft Products 
Company; and Transportes Aereos 
Centro Americanos. 

Among the donors of other gifts were 
the Associate Committee on Aviation 
Medical Research of the National Re- 
search Council of Canada, the Civil 
Aeronautics Board, Office of the Co- 
ordinator of Inter-American Affairs, 
Office of War Information, and Congres- 
sional Committees on appropriations, 
and military and naval affairs. 


An Appreciation of A. Leo 
Stevens’ Gifts 


A good friend and benefactor of the 
Aeronautical Archives of the Institute 
died on May 8. For several years he 
has been sending, for the biographical 
and subject files of the Archives, col- 
lections of clippings and photographs 
from as early as 1896. These notices 
have filled in many gaps in the historical 
files. 
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In 1943 he presented to the medal 
collection a gold medal given to him in 
1900. Engraved on it is “A. Leo Stev- 
ens, Aeronaut, Champion of America.” 
Mr. Stevens not only gave his great 
files but wrote to many friends who had 
been active in aeronautics in the early 
days and requested them to send their 
aeronautical photographs to the Ar- 
chives. This generous interest of Leo 
Stevens will always be remembered by 
the Institute. 


New Corporate Member 


Jack & Heintz, Inc., Bedford, O., has 
recently become a Corporate Member of 
the Institute. The firm was originally 
founded at Palo Alto, Calif., in February, 
1940, by William S. Jack and Ralph M. 
Heintz, as Jack & Heintz, Ltd. In 
November of that year it moved to its 
present location just outside of Cleve- 
land and was incorporated under the 
laws of the State of Ohio with its present 
name. The company developed an im- 
proved aircraft-engine starter, and suc- 
cess in producing this starter led to an 
assignment from the United States 
Government to manufacture automatic 
aircraft pilots and accessories. The 
manufacture of this type of precision 
instrument was developed on a quantity 
basis. The firm operates factory groups 
in Cleveland and Maple Heights as well 
as the main plant at Bedford. 

In addition to airpiane-engine starters, 
automatic pilots, and accessories for 
airplanes and gliders, the firm also 
manufactures high output generators, 
speed valve controls, drain traps, oil- 
pressure valves, directional gyros, hori- 
zon gyros, energizers, cylinders and 
crankcases for auxiliary generator drives, 
and special motors for landing-gear re- 
tractors, bomb-bay doors, and wing 
flaps. 


Sections and Branches 


New Cleveland Section 


A new Section of the Institute has 
been organized at Cleveland. Its first 
meeting was held May 18 at the Case 
School of Applied Science. Officers were 
elected as follows: Chairman, John R. 
Weske, of Case School of Applied 
Science; Vice-Chairman, Willson H. 
Hunter, of the National Advisory Com- 
mittee for Aeronautics; and Secretary, 
T. H. Caldwell, Jr., of The Dow Chemi- 
cal Company. Election of the executive 
committee and appointment of other 
committees was postponed until a sub- 
sequent meeting. 
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Proper Identification of High Speed Steels Saves Time 


Plants using both tungsten and molybdenum types 
of high speed steels should give serious consider- 
ation to the establishment of an efficient identi- 
fication system—one that will keep the steels 
separated from bar stock to finished tool. 

The danger of spoilage is particularly acute 
when mixed lots get into the heat treaters’ hands. 

The recommended hardening temperatures for 
tungsten types are 100° to 200°F. higher than 
those for the molybdenum types. Treating the 
latter so far above recommended temperatures 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


will spoil them for cutting tool service. Treating ; 


the tungsten types that far below recommended 
hardening temperatures will not develop the 
required red hardness. 

Heat treaters sometimes use the “sweating” of 
tungsten types as an indication that the steel is 
up to proper hardening temperature. THIS DOES 
NOT HOLD WITH MOLYBDENUM TYPES. 
In their case, a pyrometer should always be used 
to determine when the steel is at the recommended 
hardening temperature. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
FERROMOLYBDENUMe”CALCIUM MOLYBDATE" 
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At the first meeting three of the mem- 
hers gave reviews of some of the papers 
presented at the Light Aircraft Meeting 
recently held in Detroit, after which 
there was active discussion of the points 
brought out in the papers. 


Seattle Section 


A meeting of the Seattle Section was 
held on March 15. The speaker of the 
evening was Wellwood E. Beall, Vice- 
President of Engineering, Boeing Air- 
eraft Company. He told about his ex- 
periences and the impressions he gained 
during his trip to England and gave a 
detailed description of how a typical 
bombing mission is organized and car- 
ried out. 


Regional Meeting 


The I.A.S. Branches of Illinois In- 
stitute of Technology, Case School of 
Applied Science, University of Notre 
Dame, and Purdue University partici- 
pated in a Regional Meeting held at 
Purdue University on May 29. 

A technical session was held on the 
morning of May 29. Demonstrations 
were given of the Purdue wind tunnels 
and structures-testing equipment. Tech- 
nical papers were presented and dis- 
cussed. These papers were as follows: 
(1) “Design Information Obtained from 
Tests of Thin-Walled Celluloid Cylin- 
ders,” by Don Gault, Purdue University; 
(2) “Visual and Audible Demonstration 
of Turbulence Phenomena,” by R. Carle- 
ton, Case School of Applied Science; 
(3) “Investigation of Airflow Phenom- 
ena with Small Heated Air Streams by 
Schlieren Method,” by R. F. Robinson, 
Case School of Applied Science; (4) 
“Post-War Aviation Possibilities in 
Brazil,” by Waldemar Neuss, Purdue 
University; (5) ‘Demonstration of 
Flutter Phenomenon,” by John Loufek, 
Purdue University; (6) ‘Flow Visuali- 
zation,” by Philip Myers, University 
of Notre Dame; (7) “Shear Center of a 
Closed Section,” by Sidney Baker, Illi- 
nois Institute of Technology. 

The afternoon sessions were held at 
Purdue Airport where University and 
Navy equipment were _ inspected. 
Demonstrations of the torque stand, the 
CFR engine, and the Link trainer were 
given. Several Naval Aviation cadets 
acted as guides for the trip through the 
Navy section of the airport. 

At 6:30 in the evening the participants 
assembled for a dinner at the Baptist 
Chureh. H. H. Johnsen, Chairman of 
the Purdue Branch, acted as toastmaster 
and the guests of honor were introduced. 

These were Dr. Weske, Case School of 
Applied Science, and Dean Potter, 
Professor Solberg, and Professor Wood, 
Purdue University. Dr. Weske gave 
the principal address. 

_Prizewinners chosen by the committee 
ot professors were announced as follows: 

First prize, D. E. Gault; second, R. 
Carleton; third, R. F. Robinson; 
fourth, Waldemar Neuss; fifth, J. 
Loufek; sixth, Philip Myers; seventh, 
S. Baker. 
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The old and the new: Glenn L: Martin is shown here with a model of his first airplane 
and a model of the Mars. 


News of Members 


Archie Anders has been appointed Chief 
Engineer of Rusking Products Company, 
Inc. 

Maurice A. Biot, on leave of absence as 
Assistant Professor of Mechanics at 
Columbia University, has been commis- 
sioned a Lieutenant in the U.S. Navy and 
assigned to the Bureau of Aeronautics. 

Reid Bogert has been announced as the 
Project Engineer of the El Segundo Divi- 
sion of Douglas Aircraft Company, Inc., 
in charge of the new BTD Navy bomber- 
torpedo plane. 

Le York Cheeseman has joined the 
Philadelphia Public School System as 
Instructor of Vocational Education for 
National Defense. 

Edward L. Denison has been commis- 
sioned an Ensign in the U.S. Naval Re- 
serve. 

Gilbert DeVore has been appointed a 
Flight Research Engineer at the Aircraft 
Engine Research Laboratory of the N.A.- 
CA, 


Francis J. Di Salvo has joined Trans- 
Canada Airlines at Montreal as an Aero- 
nautical Engineer. 

William R. Enyart, President, General 
Manager, and Treasurer of Simmonds 
Aerocessories, Inc., has become President 
of the National Aeronautic Association. 
He was formerly Vice-President. 

Albert Gail has joined McDonnell Air- 
craft Corporation as Aerodynamicist. 

Adolfo F. A. Garcia has joined Taca 
Airways Agency as Maintenance Engineer. 

Stuart H. Hahn has been named Resi- 
dent Project Engineer at Air Research 
Manufacturing Company of Arizona. 

James Louie has been appointed to the 
faculty of the University of Washington as 
an Associate in the Physics Department. 

Raymond D. MacCart, formerly Vice- 
President and Chief Engineer at Brewster 
Aeronautical Corporation, has joined Con- 
solidated Vultee Aircraft Corporation in 
the capacity of Assistant Chief Division 
Engineer. 
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U SA F UNITED STATES AIRCRAFT INSURANCE GROUP 


America’s 


Strongest Source of 


Aviation Insurance 


* 


THE U. S. GROUP 


* 


Comprising 59 Leading 
American Owned 
Stock Companies 


CINITED STATES AVIATION UNDERWRITERS 


INCORPORATED. 
ATION ATLANTA 
NEW YORK, N. Y LOS ANGELES 


Engineers and Designers recognize the value of 
these tiny MPB’s in p 
Where weight, space and friction are factors 
in design, Miniature Precision Bearings should be 
considered. Both Radial and Pivot type bear- 
ings are available, the former in sizes 1/8" 
the latter from 3 m.m. to 
or complete information 
jor AR-7-44. 


G 
“MINIATURE BEARINGS 


KEENE, NEW HAMPSHIRE, U=+5 A> 


ENGINEERING 
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SPEED RANKS FIRST WARTIME CLEANING 


Stop Rancidity By Combating 
Bacteria Growth in Coolants 


Bacteria introduced in coolants used for machining 
operations, are contributing causes of rancid, foul- 
smelling solutions and the incidence of dermatitis 
infection. A new, 4-page FREE Oakite Service Re- 
port describes materials and preventive measures 

. Outlines methods for cleaning out tanks, lines, 
pumps. Also contains helpful sanitation suggestions 
for plant cleanliness and individual hygiene. Write 
for your copy today! 


OAKITE PRODUCTS, INC., 27 Thames St., New York 6, N.Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Conoda 


QAKITE 
CLEANING 


“INDIA NOW Post: WAR | 


To of aircraft, aero engines, @ ronautical | 
g aviation, radio, lighting and kindred lines cm Asian | 
Air A iates—a Company well-founded and financially sound—are pre- | 


pared to consider the exclusive agency for or sub-licenses to manufecture— 
their manufactures in British India. The Asian Air Associates are planning a 
chain of maintenance stations at the major air ports in India which places them 
in an unique position to represent Air Lines and undertake the maint e 
of aircraft. 


Bank and other references submitted. 
Communicate direct to: 
THE ASIAN AIR ASSOCIATES 


WAVELL HOUSE 15 GRAHAM ROAD 
BALLARD ESTATE, FORT, BOMBAY 


Aircraft Engineering 


FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Le. Col. W. Lockwood Marsh 
Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, post free 


During the War, a special feature is 
being made of reproductions and trans- 
lations from the Foreign Technical Press 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London: : W.C.1. Englend 
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J. Wallace McDonald has entered the 
employ of P-V Engineering Forum, Inc., 
as Aerodynamicist. 

Jerome B. Meyer has been comis- 
sioned a Second Lieutenant in the U.S. 
Army Air Forces. 

Norton B. Moore, formerly Chief of 
Aerodynamic Research of the Airplane 
Division of Curtiss-Wright Corporation, 
has been advanced to the office of Associate 
Director of Research. He will continue to 
make his headquarters at the Buffalo 
plant of the Corporation. 

Sanford A. Moss, Consulting Engineer 
in the Supercharger Engineering Division 
of General Electric Company, received the 
New England Award for 1944, presented 
by the Engineering Societies of New Eng- 
land, Inc. 

Robert R. Osborn, formerly Engineering 
Advisor at Bell Aircraft Corporation, has 
been appointed to the office of Consulting 
Engineer of the Helicopter Research Divi- 
sion of McDonnell Aircraft Corporation. 

Frank N. Piasecki has been elected 
President of the P-V Engineering Forum, 
Inc. 

Charles H. Potts has received his com- 
mission as a Captain in the U.S. Army Air 
Forces. 

Bernard L. Prenovich has joined the 
Sikorsky Aircraft Division of United Air- 
craft Corporation as Chief of Structures. 


Members 


The following applicants for membership 
or applicants of previous grade have been 
admitted to membership in the grades 
indicated since the publication of the list 
in the last issue of the Review. 


Transferred to Associate Fellow Grade 


Dowd, Raymond Ernest, Chief Engineer, 
Aero. Div., The Russell Manufacturing 
Co.; President, Trumatic Co. 

Herzog, Adolph, Chief Engineer, Lavelle 
Aircraft Corp. 

Marchev, Alfred, President, Republic 
Aviation Corp. 

McCoy, Howard Monroe, Col., 
Chief, Propeller Lab., Engineering Div., 
Matériel Command, U.S. Army Air Forces. 

Parke, Nathan Grier, III, A.B.; Sr. Aero 
Engineer, Bureau of Aeronautics, Navy 
Dept. 


Elected to MEMBER Grade 


Anderson, David Forgham, B.Sc. in C. 
& M. Engineering; Group Captain, 
R.A.F, 

Archer, Waine, Jr., B.S. in Ae.E.; 
Group Engineer, Armament Modification, 
Boeing Aircraft Corp. 

Baker, Donald Lee, B.S.; Aero. Engi- 
neer, Bureau of Aeronautics, U.S. Navy. 

Bedsworth, William Gerard, Jr., M. of 
Meteorologist, American Airlines, 

ne, 

Beers, Norman Ritner, B.Sc.;  Lt., 
Instructor—Meteorology, U.S.N.R. 

Cairns, Edmund Burke, Methods Engi- 


vi The de Havilland Aircraft of Canada 
itd. 


INSTITUTE NEWS 


Andrew Reid has been named Assistant 
Chief Inspector of the Aircraft Division of 
Willys-Overland Motors, Inc. 

Reinhardt M. Rosenberg has joined 
Consolidated Vultee Aircraft Corporation 
as Structures Engineer. 

Ernest B. Sporleder has been advanced 
to the position of Administrative Engineer 
at the Santa Monica Plant of the/Douglas 
Aircraft Company, Inc. 

Asher Tischler has returned from service 
with the Army Air Forces to the Propeller 
Division of Curtiss-Wright Corporation, 
where he is Experimental Test Engineer. 

Ralph H. Upson, Chief Aeronautical 
Engineer of the Aircraft War Production 
Division of the H. J. Heinz Company, has 
become Chief Aeronautical Engineer for 
the War Production Board Research Pro- 
ject at the College of Engineering of New 
York University. The project seeks to de- 
velop wind as a source of electric power on 
a large scale. 

Richard R. Vineyard has been named 
Chief Engineer of the Plastics Department 
of Winer Manufacturing Company. 

Donald M. Wheat has become an Engi- 
neering Draftsman at a U.S. Naval Air 
Station. 

Paul G. Zimmermann, formerly Quality 
Control Manager at Consolidated Vultee 
Aircraft Corporation, has become Con- 
sulting and Management Engineer in the 
firm of Jones and Zimmermann. 


Elected 


Dale, Robert Baker, B.S. in Ae.E.; 
Supervisor Factory Liaison, Briggs Manu- 
facturing Co. 

Devorn, Oleg J., B.S.Arch.; Structural 
Engineer, Sikorsky Aircraft Div., United 
Aircraft Corp. 

Dobson, Franklin Alver, B.Sc. in E.E.; 
Chief Aero. Engineer, Aeronautical Prod- 
ucts, Inc. 

Deutsch, Murray Lewis, M.S.; Associate 
Physicist, Engineering Division, Matériel 
Command, U.S. Army Air Forces. 

Echard, Charles Paul, D.Sc.; Manufac- 
turing Engineer, Factory ‘‘B,’’ Lockheed 
Aircraft Corp. 

Erdoss, Bela Kalman, M.Sc. in M.E.; 
Research Asst., Institute of Research, 
Lehigh University. 

Evans, Thomas, B.S. in C.E.; Head of 
Structures & Weights, Curtiss-Wright 
Corp. 

Fangor, Mieczystaw Wojciech, Group 
Leader, Victory Aircraft Ltd. 

Hiscocks, Richard Duncan, B.A.Sc.; 
Head, Aircraft Structures Section, Na- 
tional Research Council. 

Hamburg, Merrill Clarence, B.S.A.M.; 
Supervisor Vocational Education, Detroit 
Board of Education; Asst. Prof. of Voca- 
tional Education, Wayne University. 

Hanson, Louis Philip, B.S. in E.E.; 
Engineer, Boeing Aircraft Co. 

Henley, John Woodson, Asst. Chief 
Flight Engineer, Intercontinental Div., 
TWA, Inc. 

Hough, W. S., B.S.; Manager, Aircraft 
Section, Johns-Manville Corp. 

Loughridge, Donald Holt, Ph.D.; Prof. 
of Physics, University of Washington. 


177 


Maloney, William Patrick, B.S.; Group 
Engineer (Fuselage), Fairchild Aircraft 
Div., Fairchild Engine & Airplane Corp. 

McBrearty, Jerome F., B.Ae.E.; Struc- 
tural Engineer-Division Engineer, Fac- 
tory “B,’’ Lockheed Aircraft Corp. 

McCabe, Arthur, S.M. in Ae.E.; Lt., 
Asst. A.A.F. Resident Representative, U.S. 
Army Air Forces. 

Meshejian, John Mihran, Ae.E.; Sr. 
oe Engineer, The Glenn L. Martin 

40. 

Mount, Wilbur Shepherd, B.S. in M.E.; 
Engineer, Socony Vacuum Oil Co., Inc. 

Otter, George Edward, Chief Engineer, 
Fleet Aircraft, Limited. 

Porter, Richard William, Ph.D.; De- 
velopment Engineer, General Electric Co. 

Prenzlau, John Herbert, B.S. in M.E.; 
Management Engineer, Niagara Frontier 
Div., Bell Aircraft Corp. 

Roman, Alfred Isaac, B.S. in M.E.; 
Engineer, York Research, Inc. 

Ross, Irvine Emerson, Jr., M.S. in E.E.; 
Technical Advisor—Aircraft, National 
Electric Manufacturers Assoc. 

Shue, George Llewellyn, Ph.D.; De- 
velopment Engineer, Consolidated Vultee 
Aircraft Corp. 

Steinman, Jesse J., M.C.E.; Stress 
Analyst, Aircraft Development, Fisher 
Body Detroit Div., General Motors Corp. 

Strickland, C. Kenneth, B.S., LL.B.; 
President & General Manager, The Strick- 
land Aircraft Corp. 

Terry, Cyrl Waldie, M.M.E.; Chief 
Flight Test Engineer, The Ryan Aero- 
nautical Co. 

Wedberg, Frank Albert, B.S. in M.E.; 
Asst. to Director of Engineering, Curtiss- 
Wright Corp. 

Williams, Charles Wilmot, B.S. in M.E.; 
Project Engineer, Engineering Div., Chrys- 
ler Corp. 


Transferred to MEMBER Grade 


Crow, Lofton De Shong, B.Sc. in Ae.E.; 
Test Pilot and Contracts Engineering Staff 
Asst., Airplane Div., Curtiss-Wright Corp. 

Haynes, Alex L., B.S. in M.E.; Project 
Engineer, Aircraft Development Section, 
Fisher Body Div., General Motors Corp. 

Horton, Claude, Principal Aircraft 
Procurement Supervisor, War Training 
Service, C.A.A. 

Kaganov, Benjamin Jon, B.S. in Ae.E., 
M.S. in Ae.E.; Chief Structures and 
Flight Engineer, Eastern Aircraft Div. 
(Trenton), General Motors Corp. 

Liepman, Hans Peter, Dipl. Ing., M.S.; 
Asst. Prof., Aeronautical Engineering 
Dept., University of Cincinnati. 

Prenovich, Bernard Leo, Chief of Struc- 
tures, Sikorsky Aircraft Div., United Air- 
craft Corp. 


Elected to Industrial Member Grade 


Brown, Gordon Delbert, Director of 
Market Research & Economic Planning, 
Douglas Aircraft Co., Inc. 

Cargen, Everett Henry, Jr., B.S.; Sales 
Research Engineer, Wright Aeronautical 
Corp. 

Connor, Kirke White, President and 
General Manager, Micromatic Hone Corp. 


ee 
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THE HEART of many instruments that measure minute differen- 


tials of air pressure is the aneroid diaphragm. In the use of these diaphragms for the sensitive indication of 


pressures for aircraft flight and engine control, Kollsman Engineers have developed them to an extraordinary 


degree of reliability and precision. In the Kollsman Sensitive Altimeter, for instance, a reliable indication of 
20 feet of altitude is achieved by a positive diaphragm movement of only .000053 inches at 50,000 feet. Fur- 


ther, this diaphragm is so formed that the logarithmic curve of pressure is translated into an even indication. 
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Cook, Haswell Canfield, Motion Picture 
Producer, Writer, and Lecturer. 

Couchman, Carl Spencer, M.E.; Service 
Engineer, Republic Aviation Corp. 

Hoelzer, Frederick John, Asst. to Co- 
ordinator of Training, American Export 
Airlines, Inc. 

Magin, Francis William, 
Square D Company. 

Meeker, William Maurice, B.S.; Fac- 
tory Representative, Lockheed Aircraft 
Corp. 

Phelps, Alva Weaver, Asst. Vice-Presi- 
dent, General Motors Corp. 

Pulliam, Keeling Gaines, B.M.E.; Lt. 
Col., Projects Officer, Control Section, 
Maintenance Div., A.S.C., U.S. Army Air 
Corps. 

Wright, Glenn Ellsworth, Production 
Engineer, Bechtel, McCone, Parsons Corp. 


President, 


Elected to Technical Member Grade 


Block, Henry David, B.C.E.; Flight 
Engineer—Experimental, Goodyear Air- 
craft Corp. 

Boley, Bruno Adrian, B. in C.E.; Re- 
search Asst., Polytechnic Institute of 
Brooklyn. 

Brooks, Theodore Albert, Quality In- 
structor of Inspection, Airplane Div., Cur- 
tiss-Wright Corp. 

Chevalier, Clare Culver, Group Engi- 
neer—Design Engineering, Bell Aircraft 
Corp. 

Coronato, Angelo Albert, Transmission 
Group Engineer, Sikorsky Aircraft Div., 
United Aircraft Corp. 

Dunes, Walter Anton, B.S. in M.E.; 
Jr. Aerodynamicist, Curtiss-Wright Corp. 

Guran, John Daniel, C.E.; Liaison 
Engineer, Goodyear Aircraft Corp. 

Haar, Marvin I., B.A.; Asst. Mathe- 
matician, Langley Mem. Aero. Lab., 
N.A.C.A. 

Hill, Lloyd E., B.S. in M.E.; Jr. Stress 
Engineer, Eastern Aircraft Div., General 
Motors Corp. 

Jones, Charles Walker, M.E.; Group 
Leader (Empennage), Fairchild Aircraft 
Div., Fairchild Engine & Airplane Corp. 

Juster, Allan, Engineer, Douglas Air- 
craft Co., Ine. 

Keto, George John, B.S.M.E.; Jr. 
Aerodynamics Engineer, Airplane Div., 
Curtiss-Wright Corp. 

Kendall, Julius, B.S.; - Lt., Officer-ini- 
charge, Airframe Accessory Section, Main- 
tenance Div., Bureau of Aeronautics, U.S. 
Navy. 

King, Robert D., B.S. in Ae.E.; Squad- 
ron Engineering Officer, Lt., U.S. Army 
Air Forces, 

Kochenburger, Ralph John, M.S.; Asst. 
Project Engineer, Propeller Div., Curtiss- 
Wright Corp. 

Mabrey, William Taylor, Staff Engineer, 
Pan American Airways System. 

MacKnight, Frank Edward, Degree in 
Industrial Designing, Design Engineer, 
Firestone Aircraft Co. 

Mayfield, Max James, Professional 
Engineer—Designer B, El Segundo Div., 
Douglas Aircraft Co., Inc. 

McCarthy, Edward Schenke, B.S. in 
M.E.; Apprentice Engineer, Pan Ameri- 
can Airways System. 

McFarlane, Robert Elwood, Flight Ser- 
geant, R.C.A.F. 


INSTITUTE 


NEWS 


I. A. S. 
National Meetings Schedule 


1944-1945 


July 27-28, 1944 
SUMMER ANNUAL MEETING, LOS ANGELES, CALIFORNIA 


September 22, 1944 
AIR TRANSPORT MEETING WASHINGTON, D.C. 


November 9-10, 1944 


FALL MEETING DAYTON, OHIO 


December 17, 1944 
WRIGHT BROTHERS LECTURE WASHINGTON, D.C. 


January, 1945 


THIRTEENTH ANNUAL MEETING NEW YORK 


April, 1945 


SPRING MEETING DETROIT, MICHIGAN 


The Officers and Council of the Institute invite participation 
in the Technical Sessions of the Meetings of the Institute. 

The Meetings Committee will consider for inclusion on the 
program complete papers, or outlines or summaries of proposed 
papers. 


Information for Participants 


(1) Complete papers, or outlines or summaries should be sub- 
mitted in triplicate at least four months prior to the meeting at 
which it is proposed to present the paper. Outlines or summaries 
should not exceed 1,000 words. 

(2) Each paper should be so planned that it may be presented 
within a time limit of 45 minutes. 

(3) All papers submitted will be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical 
Engineering Review. While a paper should be planned to take 
only 45 minutes for presentation at a meeting, the written pre- 
sentation may have a maximum length of approximately 15,000 
words. 

(4) All material received will be submitted to the Meetings 
Committee. Authors will be notified, in ample time to prepare 
the complete paper, whether or not their papers can be scheduled 
for presentation. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 
1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


| | 
| 
| | 
| | 
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Meier, James Edward, C.E.; Lt., Asst. 
Engineering Officer, U.S. Army Air Forces. 

Millson, Robert John, Flying-Officer, 
Technical Branch, R.A.F. 

Rubin, Herman, A.B.; Engineer Aide, 
Naval Air Experimental Station, U.S. 
Navy Yard. 

Rubin, Irving, B.S. in M.E.; Aero. 
Engineer, Boeing Aircraft Co. 

Slivka, William Reginald, B.S. in M.E.; 
Jr. Stress Analyst, Eastern Aircraft Div., 
General Motors Corp. 

Smith, Forrest Preston, Jr., Group 
Leader, Edo Aircraft Corp. 

Soraghan, Joseph Cahill, Jr., Group 
Structural Engineer, Fairchild Aircraft 
Div., Fairchild Engine & Airplane Corp. 

Strible, Ferdinand Charles, Jr., Stress 
Analyst, The Glenn L. Martin Co. 

Stuth, Wilfred H., Lt., Aeronautical 
Maintenance Engineer, U.S. Army Air 
Forces. 

Wagner, Francis Vincent, M.M.E.; 
Project Structural Engineer, Brewster 
Aeronautical Corp. 

Werner, Milton, B.S. in M.E.; Jr. Mech. 
Engineer, Flight Research, Aircraft En- 
gine Research Lab., N.A.C.A. 


Transferred from Student to 


Technical Member 


Bailey, Joshua Reese, B.S. in Ae.F. 

Callaghan, Edmund Ethelbert, B.Ae.E.; 
Asst. Engineer, Aircraft Engine Research 
Lab., N.A.C.A. 

Carras, Anthony, Lt., U.S. Army Air 
Forces. 

Forsyth, Charles Morris, B.S. in Ae.E.; 
Aero. Engineer, P-1, Langley Mem. Aero. 
Lab., N.A.C.A. 

Horwitz, Nathan, B.S. in Ae.E.; Engi- 
neering Draftsman, Consolidated Vultee 
Aircraft Corp. 

Hoskins, Richard Ireland, Jr., B.S. in 
M.E. 

Johnston, Robert Pelley, B.S. in Ae.E.; 
Minor Layout Draftsman, Consolidated 
Vultee Aircraft Corp. 

Krop, Philip, B.S. in Ae.E.; Aero. Engi- 
neer, P-1, Langley Mem. Aero. Lab., 
N.A.C.A. 

Lindskog, Gordon Wagner, Asst. Divi- 
sion Officer, U.S. Navy. 

Martin, Albert James, B.S. in Ae.E.; 
Aero. Engineer, Grumman Aircraft Engi- 
neering Corp. 

Myers, Harry S., Jr., B.S. in Ae.E.; 
Ensign, U.S.N.R. 

Negrin, Romulo, B.Ae.E.; Sub-Lt., 
Aero. Engineer, Mexican Air Force. 

Redfield, Marvin, B.Ae.E.; Aerodynami- 
cist, Consolidated Vultee Aircraft Corp. 

Rice, James Shannon, B.Ae.E.; Ensign, 
U.S. Navy. 

Rosenberg, Gordon, B.S. in Ae.E.; 
Advance Naval School. 

Triche, Harry Alwain, B.S. in M.E.; 
U.S. Navy. 

Ward, Arnold Carlyle, B.S. in Ae.E.; 
Engineer, Douglas Aircraft Co., Inc. 

Whitaker, Henry Philip, B.S. in Ae.E.; 
Mathematician, Consolidated Vultee Air- 
craft Corp. 


Elected to Affiliate Grade 


Fraser, Walter McLeod, Instrument 
Technician, Airplane Div., Curtiss-Wright 
Corp. 


Hampton, John Kenneth, Lt. Col.; 
Area Procurement Officer, Air Corps, U.S. 
Army Air Forces. 

Lewis, Woodrow Phelps, Foreman, 
Sacramento Air Depot—War Dept. 

Van Nice, John Horace, B.A.; Flight 
Service Engineer (Electrical), Consolidated 
Vultee Aircraft Corp. 


Necrology 


Arthur John Brandt, Engineering 
Consultant to the Chairman of the 
Board of Consolidated Vultee Aircraft 
Corporation and a Director of the Cor- 
poration, died on May 31. In addition 
to his connections with Consolidated 
Vultee, he was President of the A. J. 
Brandt Company and President and 
General Manager of the National Ma- 
chine Tool Company of Cleveland. 

Mr. Brandt was a native of Walnut, 
Kan., where he was born on June 23, 
1888. He was a graduate of the Case 
School of Applied Science in Cleveland. 
From 1916 to 1920, he was Resident 
Engineer of E. I. du Pont de Nemours 
& Company, Inc., and from 1920 to 1928 
was Vice-President in charge of opera- 
tions of the Pontiac Division of General 
Motors Corporation. In 1928 he 
founded his own company for manage- 
ment and consulting engineering work. 
He was credited in a large measure for 
developing the assembly line for the B- 
24 Liberator bomber at the San Diego 
plant of Consolidated Vultee. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seeking 
new connections and organizations offer- 
ing employment to aeronautical special- 
ists. Any member or organization may 
have requirements listed without charge 
by writing to the Secretary of the 
Institute. 


WANTED 


Stress Analysts—at least two years’ 
experience on aircraft stress analysis 
for similar work on plastic aircraft as- 
semblies involving nonwrinkling skin 
construction. Address inquiries re- 
garding education, experience in de- 
tail, draft status and salary require- 
ments to Universal Moulded Products 
Corporation, Bristol, Va., Attention 
Dr. R. J. Nebesar. 


Aeronautical Engineer—A graduate 
engineer, specialized in performance 
and range studies, who is currently 
up to date with latest developments in 
flaps, slots, and high lift devices. 
Position for future development. All 
inquiries treated confidentially. Ap- 
plicant must offer a statement of 
availability. Submit résumé of educa- 
tion, experience and salary require- 
ments to the Development Division, 
Fairchild Engine and Airplane Cor- 
poration, 30 Rockefeller Plaza, New 
York 20, N.Y. 
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Aeronautical Engineer—with at 
least three years’ experience on air- 
craft stress analysis for stress analysis 
and special project work in the de- 
velopment of aircraft and associated 
products. Write, advising experience 
in detail, draft status, and salary re- 
quirements. Address inquiries to 
Vidal Research Corporation, Central 
Airport, Camden, N.J. 


Aircraft Engineers—openings avail- 
able in progressive Aircraft Company 
for layout and design engineers to cover 
Wing, Empennage, Power Plant, 
Fuselage, Electrical and Radio, Land- 
ing Gear, Hydraulics, Equipment, and 
Controls. Also openings for Tool 
Designers, Tool Planners, Produc- 
tion Planners, Loftsmen and Aircraft 
Drawing, and Template Checkers, 
Those presently employed in essen- 
tial war work need not apply. Airmail 
complete detail information regarding 
education, experience, salaries, former 
employers, age, family status, citizen- 
ship, and draft status, in order that 
we may be able to evaluate your quali- 
fications from the first letter. Ad- 
dress inquiries Higgins Aircraft Inc., 
P.O. Box 32, New Orleans 6, La. 


Product Designers & Draftsmen— 
Work on small electromechanical, 
aeronautical devices. Excellent post- 
war prospects. Must comply with 
W.M.C. Address reply to Lear 
Avia, Inc., Piqua, O., Att: R. J. 
Biggs. 


Graduate Engineers for essential 
war work, opportunity for advance- 
ment and increased earnings. Aero- 
nautical experience not necessary. 
Must be citizen not employed in essen- 
tial war industry or have certificate 
of availability from the U.S. Employ- 
ment Service Office or War Man- 
power Commission of your area. 
Write direct, stating school, age, de- 
gree, experience, draft classification, 
and marital status to Consolidated 
Vultee Aircraft Corporation, Indus- 
trial Training Division, San Diego, 
Calif. 


Aeronautical Engineer wanted for 
promotional work in expanding line 
of highly specialized equipment for 
aircraft, also airway and airport con- 
trol tower equipment. Must have 
extensive background in aircraft in- 
strumentation, know the pilot’s prob- 
lems and the requirements of the alr 
lines. Good basic knowledge in aero- 
dynamics, physics and _ electronics 
necessary. Engineering sales and 
service experience contacting air lines 
and aircraft manufacturers desirable. 
Apply Wallace & Tiernan Products, 
Inc., Belleville 9, N.J. 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Appli- 
cant must have technical training and 
not presently employed in essential 
war industries. Apply direct to 921 
Lamar Street, Fort Worth, Tex. 
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Aeronautical Engineers—needed by 
manufacturer of aircraft and aircraft 
parts in Minneapolis, Minn. Opening 
available for stress engineer, weight 
engineer and draftsmen. Applicants 
must have technical training, experi- 
ence in the design of metal monocoque 
aircraft construction, must be draft 
exempt. Complete information as to 
education, experience, and salary ex- 
pected should accompany first letter. 
Address inquiries to Box 234, Institute 
of the Aeronautical Sciences. 


Senior Mechanical Engineers, Jun- 
ior Mechanical Engineers, Mechani- 
cal Draftsmen needed for new aircraft 
engine programs by an aircraft-engine 
company in the eastern area. Air- 
craft-engine experience preferred but 
not necessary if mechanical back- 
ground is satisfactory. Proper clear- 
ance with the War Manpower Com- 
mission necessary. To arrange for an 
interview, please send your qualifica- 
tions to Box 232, Institute of the 
Aeronautical Sciences. 


Engineers—design, aeronautical ex- 
perience necessary; particular refer- 
ence to work in hydraulics and struc- 
tural design; also engineering drafts- 
men with aeronautical background. 
Address inquiries to Box 228, Insti- 
tute of the Aeronautical Sciences. 


Draftsmen—Detailers—Checkers— 
Stress Analysts, wanted by one of the 
larger aircraft accessories manufac- 
turers. Excellent immediate and 
postwar opportunities. Plants located 
in southwestern Ohio. Address in- 
quiries to Box 219, Institute of the 
Aeronautical Sciences. 


Aeronautical and Mechanical Drafts- 
men—must have general background. 
Aeronautical Engineer—with broad 
experience in aircraft maintenance or 
a general background in layout and 
design. Mechanical Engineer—with 
some experience in both steel and 
wood construction; also one Me- 
chanical Engineer with some experi- 
ence in electrical installations. All 
applicants must be eligible for Civil 


(Continued from page 145) 


Employee Suggestion Plan. Five 
production suggestions that have earned 
awards for their originators are: (1) 
A special stepped boring bar that elimi- 
hates two cuts in the machining of the 
tail wheel housing and also reduces 
some of the gauging and checking opera- 
tions; (2) a modification of the lathe- 
holding fixture used in the machining of 
the hydraulic hand-pump body, which 
eliminates the grinding operation; (3) 
4 tool for removal of the threaded fit- 
tings from the manual outlet of the fire- 
extinguisher valve; (4) a form of fly 
cutter, operated by a crank handle, for 
enlarging the opening in the fire wall 
through which passes the gas line from 


the tanks in the center section to the 
Wwabble pump; and (5) the use of stops 
On the mandrel of the Parker Tube 
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Service. Location: Florida. Include 
picture and ali pertinent information 
as to age, education, and experience 
in first letter. Applicants must have 
certificate of availability. Address 
inquiries to Box 216, Institute of the 
Aeronautical Sciences. 


Design Draftsmen—-Good oppor- 
tunity available for designing and proj- 
ect development work. Must be 
citizen not employed in essential war 
industry or have proper certificate of 
availability. Write, giving full partic- 
ulars including draft status to Box 
212, Institute of the Aeronautical 
Sciences. 


Helicopter Project Engineer—No 
helicopter experience required. Must 
have extensive record in the successful 
project management of Army-Navy 
airplane projects and certificate of 
availability. Pennsylvania aircraft 
manufacturer. Address inquiries to 
Box 235, Institute of the Aeronautical 
Sciences. 


AVAILABLE 


Aeronautical Engineer—Graduate, 
age 30, 41/2 years’ airplane power plant 
supervision, layout and design ex- 
perience. Overseas experience (North 
Ireland), 91/2 months. Available after 
July 5. Address inquiries to Box 233, 
Institute of the Aeronautical Sciences. 


Director of Quality, Chief Inspec- 
tor for aircraft construction contact 
with Army or Navy (Navy prefer- 
red), 20 years’ aircraft experience, also 
interested in aircraft maintenance, 
overhaul, andrepair. Address inquir- 
ies to Box 230, Institute of the Aero- 
nautical Sc‘ences. 


Aeronautical Engineer, B. of Ae.- 
Eng., 35 years old, with teaching ex- 
perience in Vocational Education and 
Aviation Maintenance. Desires po- 
sition in Industry in East. Most re- 
cent experience doing technical writ- 
ing and supervising of technical 
training with the Army Air Forces 
Technical School. Address inquiries 


Bender to simplify tube bending. 
Noorduyn Tale-Spin, May, 1944. 


Girl Worker Wins Suggestion Award. 
The devising of a support by which tem- 
plates can be tied to the Weideman 
punch press won a suggestion award at 
Consolidated Vultee’s Miami Division. 
Convair News, May 12, 1944. 


$3,692 Is Paid to 310 Suggestions 
Winners, with Single ‘A’ Award. An 
“‘A”-award winner at Douglas Aircraft 
was a suggestion for thread maskers to 
assist in painting the insides of engine- 
mount tubes. Douglas Oklahoma City 
Airview News, May 6, 1944. 


Suggestions Hit All-Time High for 
Plant. Production suggestions submitted 
by Douglas Aircraft employees include: 
(1) A combined die consisting of a 
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to Box 224, Institute of the Aeronaut- 
ical Sciences. 


Aeronautical Engineer—15 years’ 
experience, manufacturing military 
and commercial aircraft, air-line and 
military maintenance, development 
and research. Some experience with 
purchasing, plant layouts, teaching 
and plastics. Desires position with 
postwar future. Address inquiries to 
Box 221, Institute of the Aeronautical 
Sciences. 


Structural Aeronautical Engineer— 
20 years’ broad experience in all 
phases of military and commercial 
aircraft. Desires responsible position 
as development, liaison, or design 
project engineer with eastern com- 
pany with postwar future. Certifi- 
cate of availability after April 1. 
Address inquiries to Box 217, Insti- 
tute of the Aeronautical Sciences. 


Engineer, B.S. (C.E.) Univ. of 
Colo., 1938, research minded, desires 
connection in project engineering in 
air transport field or with progressive 
aircraft manufacturer. Two years’ 
experience in project stress analysis 
and liaison stress work in aircraft 
manufacture, two years’ investiga- 
tion work for a state agency, one 
year with a leading structural design 
company. Address inquiries to Box 
215, Institute of the Aeronautical 
Sciences. 


Engineer, Graduate, Aeronautical, 
and commercial pilot, over 5 years’ 
aircraft experience, including service 
as design, flight test, and project 
engineer, demonstration and check 
pilot, desires responsible position fur- 
thering use and expansion of this ex- 
perience. Address inquiries to Box 211, 
Institute of the Aeronautical Sci- 
ences. 


Consultant Aeronautical Engineer 
recently discharged Army Air Forces, 
formerly executive Chief Engineer, 
desires additional consultant work 
under contract. Address inquiries to 
Box 205, Institute of the Aeronautical 
Sciences. 


standard hat section, channel section, 
“Z?’-angle, and bulb angle joggle, which 
saves time and material; (2) an attach- 
ment that trims the bomb bay door 
tracks of a bomber in one-eighth the 
time formerly needed for the task; (3) 
a height-gauge attachment that reaches 
inside surfaces not accessible to ordinary 
precision instruments. Douglas Tulsa 
Airview News, May 12, 1944. 


Win Grand Award of $150 in Bonds. 
A design for a locking device to hold 
the nose section of a glider in the opened 
position won the prize in a 6-month 
contest conducted at Commonwealth 
Aircraft Inc. The device is reported to 
make the assembly safer to operate, to 
enable the part to be made more quickly, 
to save material, and to reduce the 
percentage of part rejections. The 
Common-Ader, May 11, 1944. 
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AERONAUTICAL ENGINEERING 


HAYES WHEELS 
| AND 


EXPANDER TUBE 
BRAKES 


ON THE B-29 


—AND ALL 


U. S. 4-ENGINE 
BOMBERS 


Western Representatives: Airsupply Co., 5959 W. 3rd St., Los Angeles 


HAYES INDUSTRIES, inc. JACKSON, MICH., U.S.A. 


REVIEW—JULY, 1944 
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Suggestion Awards Merited by Siz 
Winners. The suggestions committee 
of Interstate Aircraft & Engineering 
Corporation gave awards for the fol- 
lowing ideas: (1) Use of a 2'/--in. 
rubber mushroom sanding disc in a 
/in. drill motor to scarf out patches 
in wood skins. This suggestion is said 
to result in a saving of time and mate- 
rial over the former method of using a 
chisel and pocket knife. (2) A method 
to increase the width or length of a 
prefabricated plywood skin eliminates 
extensive rework to make these usable. 
(3) A drill rod for holding the Camlocks 
while drilling holes in skins. (4) 
Method of accurately locating and cen- 
tering pilot holes in relation to nacelle 
fairings, etc. Interstate-ments, May 4, 
1944. 


26 Ideas Submitted by Employees 
Here Bring Them $4,822 in Suggestion 
Awards. Among the winning sugges- 
tions in a group for which $4,822 was 
paid in awards were: (1) Additional 


(Continued from page 32) 


spool and shaft intersect at a slight 
angle at the center of the spool. The 
outside cylindrical face of the spool is 
helically channeled—i.e., externally 
rifled. A second outer spool, C, similarly 
eccentrically bored, and, with the bore 
helically channeled or rifled, opposite 
hand to the rifling on the inner spool, B, 
surrounds the inner spool, B. 


The two spools are engaged for the 
lower portion of their length by a liner 
sleeve, D, which is helically channeled 
or rifled, both internally and externally, 
to mesh with the helical rifling on the 
two spools, B and C. Except for the 
engagement effected by the sleeve, D, 
spools B and C are free to turn relative 
to each other but are collared at their 
upper ends to prevent relative longi- 
tudinal movement. Sliding the sleeve, 
D, up or down while engaged with the 
spools B and C turns the two spools 
relative to each other and enables any 
required inclination of the outer spool, 
(, relative to the shaft, A, to be effected. 
Mechanical linkage aligned to the shaft, 
A, permits the sleeve, D, to be forced up 
or down while the shaft and spools re- 
main engaged and are rotating together. 
This linkage is not shown. 


An upward extension of spool, C, con- 
stitutes the precessing axle about which 
the rotor spins. An external ring gear, 
E, keyed to the spool, C, drives a ring 
Of Spur gears, F’, fixed to the bearing 
block, G. An internal ring gear, H, 
fixed to the hub, J, is driven by the spur 
gears, F. The bearing block, G, is 
mounted inside the top of the mast on 
heavy gimbals, permitting this bearing 
block to swing freely to any inclination 


awards resulting from rechecks of sug- 
gestions regarding the making of sub 
plates for large minster punch presses, 
permitting the use of small dies in these 
presses and relieving the congested 
work schedules for smaller presses. 
(2) An additional award for a method of 
cutting small rudder hooks from extru- 
sion material, shifting the work to an 
automatic operation on screw machines. 
(3) Adjustable line-transfer blocks for 
use in making templates. Convair News, 
May 19, 1944. 


Suggestions Win Awards. Awards 
were made by Globe Aircraft Corpora- 
tion for the following employees’ sugges- 
tions: (1) device for straightening tubes; 
(2) planer jigs for nacelle-reinforcing 


blocks; (3) quicker method of fairing 
gas tanks. The Globe Beam, April, 
1944. 


The Very Idea! The following ideas 
led to improved production and awards 
for their originators: (1) device for 


with the vertical but fixing the bearing 
block against rotation. 


Functioning of the Mechanism 


The functioning of the mechanism 
can be understood by inspection of Fig. 
3. Rotation of the drive shaft, A, pre- 
cesses the axle about which the hub, J, 
is oppositely rotated through the gears, 
E, F, and H. The inclination of the 
precessing axle relative to the axis of 
the drive shaft can be adjusted at will 
by forcing the sleeve, D, up or down. 
Micrometric positioning of this sleeve is 
provided for by linkage operated from 
within the craft. The gimbal-mounted 


bearing block, G, accommodates itself 
to precession of the rotor axle, as well 
as to swing of the drive shaft to obtain 
horizontal component of lift. 


reducing rewelds on connecting-tube 
parts; (2) a double-plunger squeezer 
device for leading edges of airplane 
wings; (3) the use of a specially de- 
signed holder and a shell-end mill 
cutter in the boring of flanges. Ryan 
Flying Reporter, May 19, 1944. 


J.D. Simmons New Topnotcher: $173 
in Awards. The ‘‘topnotcher’’ award 
at Consolidated Vultee’s Nashville Divi- 
sion for the week ending May 19 was for 
2 suggestion that eliminated two han- 
dlings of raw stock for shipment to sub- 
contractors. The Consolidated Vultee 
Volunteer, May 19, 1944. 


Suggestions Pay. Award-winning 
suggestions at the Aero Division of the 
Minneapolis-Honeywell Regulator Com- 
pany were: (1) a more sensitive gram 
gauge for the final assembly and inspec- 
tion of certain parts; (2) method of 
burring gears by grinding instead of 
filing each tooth. Aero, April, 1944. 


The axle is shown symmetrically 
aligned with the body of the outer spool 
of which it is a part, and the rotor blades 
are shown mounted on the hub so that 
the plane of the rotor disc intersects the 
center of the gimbal mounting. This 
locates axle and rotor in the neutral or 
index position, which makes no pro- 
vision for countering unbalanced residual 
forces. Once the constants of a specitic 
problem have been determined, the ec- 
centric misalignment of axle and outer 
spool and the position of the plane of the 
rotor dise relative to the center of 
gimbals can be derived. These ec- 
centricities are a responsibility of final 
design. 


DIFFICULTIES AND ADVANTAGES 


Forced precession of the spinning 
rotor would indeed introduce issues of 
vibration control to a problem already 
seriously embarrassed by forced vibra- 
tions. It would also, however, help to 
gather the application of the principal 
forced vibrations at a single point, the 
rotor hub, and this would seem to be an 
obviously desirable first step in any 
rational attempt to resolve the problem 
of vibrations. 

It would be naive to suppose that 
forcibly precessing the spinning rotor 
would not greatly complicate many 
other problems of design in addition to 
vibration control. It would be beyond 
the scope of this article even to try to 
enumerate these difficulties, but it is 
within the scope of any discussion of the 
helicopter to caution that neutralizing 
reaction torque is only one of many 
design problems, none of which may be 
conclusively dealt with apart from all 
the others. 


| 
WANA Zia Gu 
Te 
| >, 
y'y 
Fig. 3. 


BUY WAR BONDS 


»«e COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


Full throttle, the jarring, explosive push 
of the giant catapult, and a Navy scout 
plane is airborne to search the seas ahead 
for lurking submarine or other enemy 
craft. In the few seconds after launching, 
the plane actually drops slightly, then 
the full power of the engine takes hold. 


MORE THAN BEFORE J Dis is no place for spark plug failure. 


Dependable Champion Spark Plugs, true 
to their more than thirty-year-old heri- 


tage, are designed to meet extreme as 
well as normal service. The records of 
our armed forces in the air, on the land 
and on the sea provide dramatic daily 
evidence that where performance really 
counts, you can count on dependable 
Champion Spark Plugs. Champion 
Spark Plug Company, Toledo 1, Ohio; 


Windsor, Canada; Feltham, England, 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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